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Background Information:

The Standards of Learning for mathematics were developed in 1995 and revised in 2001. The Standards

of Quality require the Board of Education to review the Standards of Learning on a regular schedule.

The Mathematics Standards of Learning are scheduled for review in 2009. As a result, on March 19,

2008, the Board approved a plan to review these standards during the 2008-2009 academic year. In

accordance with the plan, the Department of Education took the following steps to produce a draft of the

proposed revised Mathematics Standards of Learning for the Board’s first review:

e Received online comments from stakeholders, including teachers, parents, and administrators that
are summarized in Attachment A;

e Met with a teacher review committee that consisted of recommended individuals solicited from
school divisions on August 5, 6, and 7, 2008, to review the public comment and consider
recommendations and reports from Achieve, the College Board, ACT, as well as the National
Assessment of Educational Progress (NAEP) Frameworks, the Curriculum Focal Points from the
National Council of Teachers of Mathematics (NCTM), Principles and Standards for School
Mathematics from NCTM, the Singapore Curricula, and the Report of the President’s National
Mathematics Advisory Panel;




e Solicited a postsecondary review committee comprised of mathematics and mathematics education
faculty and met with the review committee on August 20, 2008;

e Solicited a business leaders review committee and sent a summary of the public comment with the
current Mathematics Standards of Learning, requesting comments; and

e Developed a draft of the proposed revised Mathematics Standards of Learning.

Summary of Major Elements:
The attached draft of the proposed revised Mathematics Standards of Learning (Attachment B) consists
of the following elements:

Introduction

The Standards of Learning for mathematics identify academic content for essential components of
the mathematics curriculum at different grade levels for Virginia’s public schools. Standards are
identified for kindergarten through grade eight and for a core set of high school courses. Throughout
a student’s mathematics schooling from kindergarten through grade eight, specific content strands or
topics are included. These content strands are Number and Number Sense; Computation and
Estimation; Measurement; Geometry; Probability and Statistics; and Patterns, Functions, and
Algebra. The Standards of Learning for each strand progress in complexity at each grade level and
throughout the high school courses.

Goals

The Mathematics Standards of Learning address all students’ needs today for stronger mathematical
knowledge and skills to pursue higher education, to compete in a technologically oriented work
force, and to be informed citizens. Students must gain an understanding of fundamental ideas in
arithmetic, measurement, geometry, probability, data analysis and statistics, and algebra and
functions, and develop proficiency in mathematical skills. In addition, students must learn to use a
variety of methods and tools to compute, including paper and pencil, mental arithmetic, estimation,
and calculators. The content of the mathematics standards is intended to support the following five
goals for students: becoming mathematical problem solvers, communicating mathematically,
reasoning mathematically, making mathematical connections, and using mathematical
representations to model and interpret practical situations.

Strands/Reporting Categories
The Mathematics Standards of Learning for each course are grouped into categories that address
related content and skills.

Standards
The Mathematics Standards of Learning for Virginia public schools describe the Commonwealth's
expectations for student learning and achievement in grades K-12.

Summary of the Proposed Revised Mathematics Standards of Learning
The major elements of the attached proposed revised Mathematics Standards of Learning include:
e [Edits to enhance clarity, specificity, rigor, alignment of skills and content, and a reflection of
the current academic research and practice;



e Emphasis on vertical alignment in grades K-7 to prepare students for Algebra I;
e Increased alignment of Algebra I and Algebra II; and
e Increase of focus at each grade level.

Superintendent's Recommendation:
The Superintendent of Public Instruction recommends that the Board of Education accept for first
review the proposed revised Mathematics Standards of Learning.

Impact on Resources:
This responsibility can be absorbed by the agency’s existing resources at this time. If the agency is
required to absorb additional responsibilities related to this activity, other services may be impacted.

Timetable for Further Review/Action:
The Mathematics Standards of Learning review work plan calls for public hearings, final review, and
adoption of the Mathematics Standards of Learning by the Board of Education by winter 2009.



Attachment A
Summary of Online Comments
K-12 Mathematics Standards of Learning
March 21, 2008-April 23, 2008

A total of 957 comments were received electronically for the Mathematics Standards of
Learning in Kindergarten through Advanced Placement Calculus during the public comment period. No

comments were received via U. S. Mail.

The number of comments submitted by grade level or course title is below:

Number of Grade Level or
Comments High School Course
Name
87 Kindergarten
81 Grade 1
114 Grade 2
100 Grade 3
122 Grade 4
68 Grade 5
86 Grade 6
65 Grade 7
65 Grade 8
14 Algebra |
9 Geometry
2 Algebra Il
4 Advanced Placement
Calculus
Nongrade or course specific comments (includes sets of general comments or letters from groups):
Elementary 50
Middle School 21
High School 19

Groups submitting comments were:

e Virginia Council of Mathematics Supervisors
Alexandria City Public Schools mathematics teachers
Salem City Public Schools mathematics teachers
Chesterfield County Public Schools mathematics coordinators and specialists
Montgomery County Public Schools mathematics teachers
Stafford County Public Schools mathematics teachers
Benjamin Franklin Middle School, Franklin County Public Schools, Grade 8 mathematics
teachers
Hanover County Public Schools mathematics specialists and lead mathematics teachers
Arlington County Public Schools mathematics supervisor and mathematics specialists
Albemarle County Public Schools mathematics teachers

Walker Upper Elementary School, Charlottesville City Public Schools, Grade 6
mathematics team
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General comments included for the elementary school (K-5) Standards of Learning were:

Use the Curriculum Focal Points (National Council of Teachers of Mathematics 2007) as a
guide for reviewing the Standards of Learning (focus on big ideas; fewer topics in each course in
order to provide guidance on the importance of topics);
Emphasize depth of content rather than breadth of topics; reduce topic redundancy between K-8
and high school courses;
Increase counting numbers to 200 at Grade 1;
Develop number relationships between addition and subtraction in contexts and using numerical
decomposition;
Require mathematics facts fluency in specific grades:

0 addition and subtraction to 20 in Grade 3;

O multiplication and division through 12 x 12 in Grade 4;
Move metric measurement to the elementary science standards where they are taught in context;

Use halves, thirds, fourths, eighths, tenths rather than the symbols (l l l l i) in the

273747810
Standards of Learning;
Add vertex, vertices, equation, commutative properties of addition and multiplication, and the
additive identity element (0) to Grade 3; associative properties of addition and multiplication and
the multiplicative identity
element (1) to Grade 4; the distributive property and the multiplicative property of
zero to Grade 5; and
Move percent from the middle grades to Grade 5.

General comments included for the middle school (6-8) Standards of Learning were:

Use the Curriculum Focal Points (NCTM 2007) as a guide for reviewing the Standards of
Learning (focus on big ideas; fewer topics in each course in order to provide guidance on the
importance of topics);

Emphasize depth of content rather than breadth of topics; reduce topic redundancy between K-8
and high school courses;

Move all the classical constructions to high school Geometry;

Reduce the number of new topics in Grades 6 and 7;

Address measurement (U. S. Customary and metric) at all grade levels, K-8;

Standardize vocabulary K-8;

Strengthen probability concepts in Grade 8 (theoretical and experimental probability, Law of
Large Numbers, counting techniques);

Address box-and-whisker plots in Grade 8 only.

General comments included for the high school courses were:

Use the Algebra, Functions, and Data Analysis Standards of Learning as a guide for organizing
the Standards of Learning in the other high school mathematics courses (focus on big ideas;
fewer topics in each course in order to provide guidance on the importance of topics);
Emphasize depth of content rather than breadth of topics; reduce topic redundancy between K-8
and high school courses;

Organize strong vertical alignment and articulation between K-8 and Algebra I as well as
between Algebra [ and Algebra II;

Provide higher levels of challenge for students;

Emphasize slope as a rate of change;
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Emphasize a functional approach to algebra content;
Emphasize practical interpretations and applications of algebra content;
Move measures of central tendency to middle school and emphasize line of best fit, correlation
coefficient, and measures of variability in algebra;
Remove constructions from Geometry; and
Delete the Advanced Placement Calculus Standards of Learning since the College Board revises
the content expectations every two years and publishes a new booklet at that time, but keep the
course code.
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Attachment B

Foreword

The Standards of Learning in this publication represent a majer significant development in public
education in Virginia. These standards focus on the mathematical knowledge and skills all students
need for the future, and they have been aligned with national expectations for postsecondary success.
The Standards of Learning provide a framework for instructional programs designed to raise the
academic achievement of all students in Virginia and are an important part of Virginia’s efforts to
provide challenging educational programs in the public schools.

The Standards of Learning set reasonable targets and expectations for what teachers need to teach
and students need to learn. The standards are not intended to encompass the entire curriculum for a
given grade level or course or to prescribe how the content should be taught; the standards are to be
incorporated into a broader, locally designed curriculum. Teachers are encouraged to go beyond the
standards and select instructional strategies and assessment methods appropriate for their students.

The Standards of Learning are recognized as a model for other states. They were developed through
a series of public hearings and the efforts of parents, teachers, representatives from higher education
offietals, and representatives-of business and industry leaders. The standards set clear, concise, and
measurable academic expectations for young people. Parents are encouraged to work with their
children to help them achieve these academic standards.

A major objective of Virginia’s educational agenda is to give the citizens of the eCommonwealth a
program of public education that is among the best in the nation and that meets the needs of all
young people in the eCommonwealth. These Standards of Learning chart the course for achieving
that objective.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
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Mathematics Standards of Learning
Introduction

The Standards of Learning for mathematics identify academic content for essential components
of the mathematics curriculum at different grade levels for Virginia’s public schools.
Recommendations and reports from Achieve, the College Board, and ACT, as well as the
National Assessment of Educational Progress (NAEP) Frameworks, the Curriculum Focal
Points from the National Council of Teachers of Mathematics (NCTM), Principles and
Standards for School Mathematics from NCTM, the Singapore Curricula, the Guidelines for
Assessment and Instruction in Statistics Education (GAISE) Report from the American Statistical
Association, and the Report of the President’s National Mathematics Advisory Panel were
considered in identifying mathematics content necessary for success for all students in
postsecondary pursuits.

Standards are identified for kindergarten through grade eight and for a core set of high school
courses. Throughout a student’s mathematics schooling from kindergarten through grade eight,
specific content strands or topics are included. These content strands are Number and Number
Sense; Computation and Estimation; Measurement; Geometry; Probability and Statistics; and
Patterns, Functions, and Algebra. The Standards of Learning for each strand progress in
complexity at each grade level and throughout the high school courses.

The Mathematics Standards of Learning Curriculum Framework is a companion document to the
Mathematics Standards of Learning that amplifies the Mathematics Standards of Learning and
defines the content knowledge, skills, and understandings that are measured by the Standards of
Learning assessments. The Curriculum Framework provides additional guidance to school
divisions and their teachers as they develop an instructional program appropriate for their
students. It assists teachers as they plan their lessons by identifying essential understandings,
defining essential content knowledge, and describing the intellectual skills students need to use.
This supplemental framework delineates in greater specificity the minimum content that all
teachers should teach and all students should learn.

The Standards of Learning are not intended to encompass the entire curriculum for a given grade
level or course or to prescribe how the content should be taught. Teachers are encouraged to go
beyond the standards and to select instructional strategies and assessment methods appropriate
for their students.

Goals

Students today require stronger mathematical knowledge and skills to pursue higher education,
to compete in a technologically-eriented sophisticated work force, and to be informed citizens.
Students must gain an understanding of fundamental ideas in arithmetic, measurement,
geometry, probability, data analysis and statistics, and algebra and functions, and develop
proficiency in mathematical skills. In addition, students must learn to use a variety of methods
and tools to compute, including paper and pencil, mental arithmetic, estimation, and calculators.
Graphing utilities, spreadsheets, calculators, computers, and other forms of electronic
information technology are now standard tools for mathematical problem solving in science,
engineering, business and industry, government, and practical affairs. Hence, the use of

Proposed Revised Mathematics Standards of Learning
October 23, 2008
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technology must be an integral part of teaching, and learning, and assessment. However, facility
in the use of technology shall not be regarded as a substitute for a student’s understanding of
quantitative concepts and relationships or for proficiency in basic computations. The teaching of
computer/technology skills should be the shared responsibility of teachers of all disciplines.

The content of the mathematics standards is intended to support the following five goals for
students: becoming mathematical problem solvers, communicating mathematically, reasoning
mathematically, making mathematical connections, and using mathematical representations to
model and interpret practical situations.

Problem Solving

Students will apply mathematical concepts and skills and the relationships among them to solve
problem situations of varying complexities. Students also will recognize and create problems
from real-life data and situations within and outside mathematics and then apply appropriate
strategies to find an acceptable solution. To accomplish this goal, students will need to develop a
repertoire of skills and strategies for solving a variety of problem types. A major goal of the
mathematics program is to help students become competent mathematical problem solvers.

Mathematical Communication

Students will use the language of mathematics, including specialized vocabulary and symbols, to
express mathematical ideas precisely. Representing, discussing, reading, writing, and listening to
mathematics will help students to clarify their thinking and deepen their understanding of the
mathematics being studied.

Mathematical Reasoning

Students will recognize reasoning and proof as fundamental aspects of mathematics. Students
will learn and apply inductive and deductive reasoning skills to make, test, and evaluate
mathematical statements and to justify steps in mathematical procedures. Students will use
logical reasoning to analyze an argument and to determine whether conclusions are valid. In
addition, students will learn to apply proportional and spatial reasoning and to reason from a
variety of representations such as graphs, tables, and charts.

Mathematical Connections

Students will relate concepts and procedures from different topics in mathematics to one another
and see mathematics as an integrated field of study. Through the application of content and
process skills, students will make connections between different areas of mathematics and
between mathematics and other disciplines, especially science. Science and mathematics
teachers and curriculum writers are encouraged to develop mathematics and science curricula
that reinforce each other.

Mathematical Representations

Students will represent and describe mathematical ideas, generalizations, and relationships with a
variety of methods. Students will understand that representations of mathematical ideas are an
essential part of learning, doing, and communicating mathematics. Students should move easily
among different representations—graphical, numerical, algebraic, verbal, and physical—and
recognize that representation is both a process and a product.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
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Kindergarten

The kindergarten standards place emphasis on developing the concept of number by counting;
combining, sorting, and comparing sets of objects; recognizing and describing simple repeating
patterns; and recognizing shapes and sizes of figures and objects. Students will investigate
nonstandard and standard measurement, collect data, and create graphs. The idea of fractions is
introduced.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Whole Number Concepts)

K.1 The student, given two sets containing +8-20 or fewer concrete objects, will identify
and describe one set as having more, fewer, or the same number of members as the
other set, using the concept of one-to-one correspondence.

K.2 The student, given a set containing +8-20 or fewer concrete items, will
a) tell how many are in the set by counting the number of items orally;
b) select the corresponding numeral from a given set; and
c) write the numeral to tell how many are in the set.

K.3 The student, given an ordered set of three ten objects and/or pictures, will indicate the
ordinal position of each item, first through third tenth, and the ordered position of
each item from left-to-right, right-to-left, top-to-bottom, and/or bottom-to-top.

K4 T 1 " . 1 . ; e by
30;-using-conerete-objeets-and-a-ealeulator- [Moved to new SOL K .4 c]

Proposed Revised Mathematics Standards of Learning
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K5 K.4 The student will count

a) count forward to 30 100 and backward from 48 30;
b) identify one more than and one less than a number; and

¢) count by fives and tens to 36-100 using-conerete-objeets-and-a-calenlator. [Move

to Curriculum Framework]

The student will identify the part of a set and/or region that represents a fraction for
halves and fourths.

Computation and Estimation
(Focus: Whole Number Operations)

K.6 The student will model adding and subtracting whole numbers, usingup-to1+0
conerete-items using whole numbers up to ten.
Measurement

(Focus: Instruments and Attributes)

K.7

K.8

K.9

K.10

The student will recognize a penny, nickel, dime, and quarter and will determine the
value of a collection of pennies and/or nickels whose total value is 10 cents or less.

The student will identify the instruments used to measure length (ruler), weight
(scale), time (clock: digital and analog; calendar: day, month, and season), and
temperature (thermometer).

The student will tell time to the hour, using an analog er and digital clock.

The student will compare two objects or events, using direct comparisons or
nonstandard units of measure, according to one or more of the following attributes:
length (shorter, longer), height (taller, shorter), weight (heavier, lighter), temperature
(hotter, colder). Examples of nonstandard units include foot length, hand span, new
pencil, paper clip, block.

Geometry
(Focus: ldentify Plane Shapes)

K.11

K.12

The student will

a) identify; and describe;and-draw two-dimensional (plane) geometric figures
(circle, triangle, square, and rectangle)- ; and

b) compare the size (larger, smaller) and shape of plane geometric figures (circle,
triangle, square, and rectangle).

The student will describe the location of one object relative to another (above, below,
next to) and identify representations of plane geometric figures (circle, triangle,
square, and rectangle) regardless of their position and orientation in space.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
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[Moved to new SOL K. 11 b]

Probability and Statistics
(Focus: Data Collection and Display)

K14 K.13 The student will gather data relating-tofamiliarexperienees by counting and tallying.

K15 K.14 The student will display gathered data in ebjeetsandinformationustng object
graphs, pieterial picture graphs, and tables, and will answer questions related to the

data.

K16 K.15 The student will investigate and describe the results of dropping a two-colored
counter or using a multicolored spinner.

Patterns, Functions, and Algebra
(Focus: Attributes and Patterning)

K17 K.16 The student will sort and classify objects according to similar-attributes {size;shape;
and-eolor). [Move to Curriculum Framework]

K18 K.17 The student will identify, describe, and extend a repeating and growing relationship
patterns feund-in-commeon-objeets; sounds;-and-movements. [Move to Curriculum

Framework]

Proposed Revised Mathematics Standards of Learning
October 23, 2008
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Grade One

The first-grade standards place emphasis on counting, sorting, and comparing sets of up to 100
objects; recognizing and describing simple repeating and growing patterns; and drawing;
describing and sorting twe-dimenstenal plane geometric figures. Students’ understanding of
number is expanded through learning and applying the basic addition facts through the fives
nines table and the corresponding subtraction facts; using nonstandard and standard units to
measure; and organizing and interpreting data. Fhe-idea-offractionsis-introduced- [Moved to
Kindergarten.] Fractional concepts are expanded.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Place Value and Fraction Concepts)

1.1 The student will
a) count ebjeetsin-a-givenset-containing betweentand from 0 to 100 ebjeets and
write the corresponding numeral-; and
b) group a collection of up to 100 objects into tens and ones and write the
corresponding numeral to develop an understanding of place value.

+3 1.2 The student will count forward by ones, twos, fives, and tens to 100;-by-tweste20
and backward by ones from 20 30.

+4 Thestudent-will recognize-and-write numerals-O-through100- [Moved to new SOL
1.1 a]

Proposed Revised Mathematics Standards of Learning
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ofobjeets: [Moved to new SOL K.3]

+6 1.3  The student will identify and-represent-the-concepts-ofone-halfand onefourth;using
appropriate-matertals-ora-drawing: the part of a set and/or region that represents a

fraction for halves, thirds, and fourths and write the fraction.

Computation and Estimation
(Focus: Whole Number Operations)

+71.4  The student, given a familiar problem situation involving magnitude, will
a) select a reasonable magnitude from three given quantities: a one-digit numeral, a
two-digit numeral, and a three-digit numeral (e.g., 5, 50, and 500); and
b) explain the reasonableness of his/her choice.

1815 The student will recall basic addition facts, i.e., sums to +0 18 or less and the
corresponding subtraction facts.

+9 1.6  The student will create and solve story and picture problems involving one-step
solutions, using addition facts with sums to 18 or less and the corresponding
subtraction facts.

Measurement
(Focus: Time and Measurement)

110 1.7 The student will
a) identify the number of pennies equivalent to a nickel, a dime, and a quarter; and
b) determine the value of a collection of pennies, nickels, and dimes whose total
value is 100 cents or less.

1.8 The student will tell time to the half-hour, using an analog e and digital clock.

S

1.9 The student will use nonstandard units to measure length, ard weight/mass and
volume.

443 1.10 The student will compare

a) the volumes of two given containers by-usingeconerete-materials{e-gjelly-beans;

sand;-water;riee} [Move to Curriculum Framework] —; and
b) the weights of two objects, using a balance scale.

k

[Moved to new SOL 1.10 b]

11 The student will use calendar language appropriately (e.g., months. today,
yesterday, next week, last week).

Proposed Revised Mathematics Standards of Learning
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Geometry
(Focus: Geometric Property Development)

above, up. down, beside. and next to). |Move to Currlculum Framework]

116 1.12 The student will draw; describe; and sort plane geometric figures (triangle, square,
rectangle, and circle) according to number of sides, corners, and square-corners
[Move to Curriculum Framework] right angles.

437 1.13 The student will+dentifyy construct, model, and describe objects in-histher the

environment using shapes and spatial reasoning that-depietplane-geometric figures
triangle;rectangle; square;and-eirele). [Move to Curriculum Framework]

Probability and Statistics
(Focus: Data Collection and Interpretation)

+38 1.14 The student will investigate, identify, and describe various forms of data collection in
his/her world (e.g., recording daily temperature, lunch count, attendance, and favorite
ice cream), using tables, picture graphs, and object graphs.

119 1.15 The student will interpret information displayed in a picture or object graph,
using the vocabulary more, less, fewer, greater than, less than, and equal to.

Patterns, Functions, and Algebra
(Focus: Patterning and Equivalence)

+20 1.16 The student will sort and classify concrete objects according to one or more attributes,
including color, size, shape, and thickness.

+2+ 1.17 The student will recognize, describe, extend, and create a wide variety of patterns

including-rhythmiecelor,shape,and numericalPatterns-willinelade both [Move to
Curriculum Framework] growing and repeating patterns.-Cenerete-materialsand

caleulators-will- beused-by-students [Move to Curriculum Framework]

1.1 The student will recognize the equal sign as a representation of equivalency.

Proposed Revised Mathematics Standards of Learning
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Grade Two

The second-grade standards extend the study of number and spatial sense to include three-digit
numbers and solid geometric (three-dimenstonal) figures. Students will continue to learn, use,
and gain proficiency in the basic addition facts through the nines table and the corresponding
subtraction facts. Students will begin to use standard U.S. Customary and metric units of
measurement; predict, using simple probability; and create and interpret picture and bar graphs.
Students will work with a variety of patterns and will develop knowledge of equality by
identifying missing numbers in addition and subtraction facts.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Place Value, Number Patterns, and Fraction Concepts)

2.1 The student will
a) read, write, and identify the place value of each digit in a three-digit numeral,
using numeration models; ané
b) round two-digit numbers to the nearest ten-; and
¢) compare two whole numbers between 0 and 999, using symbols (>, <, or
=) and words (greater than, less than, or equal to).

= 5 ; - [Moved to new SOL 2.1 c]

23 2.2 The student will
a) identify the ordinal positions first through twentieth, using an ordered set of
objects; and-
b) write the ordinal numbers.

Proposed Revised Mathematics Standards of Learning
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The student will
a) identify the part of a set and/or region that represents a fractions for ene-half-ene-
third;-one-fourth;-one-etghth;-and-one-tenth halves, thirds, fourths, sixths, eighths,

and tenths;

write the eerrespending fraction; and-

compare the unit fractions for halves, thirds, fourths, sixths, eighths. and
tenths.

e

The student will
a) count forward by twos, fives, and tens to 100, starting at various multiples of 2, 5,

or 10; using mental mathematics. paper and pencil. hundred chart. caleulators,

and/er-conerete-objeets;-asappropriate [Move to Curriculum Framework] ;
b) count backward by tens from 100;

c) group objects by threes and fours; and
d) recognize even and odd numbers;-using-objeets. [Move to Curriculum Framework]

Computation and Estimation
(Focus: Number Relationships and Operations)

26

The student will recall basic addition facts, i.e., sums to +8 20 or less and the
corresponding subtraction facts.

The student, given two whole numbers whose sum is 99 or less, will
a) estimate the sum; and

b) find the sum, using various methods of calculation. (mental-computation,conerete
matertals;-and paper-and-peneil). [Move to Curriculum Framework]

The student, given two whole numbers, each of which is 99 or less, will
a) estimate the difference; and
b) find the difference, using various methods of calculation. mental-computation;

conerete-materialsand paperand-peneil) [Move to Curriculum Framework]

29 2.8 The student will create and solve one- or two-step addition and subtraction problems

using data from simple tables, picture graphs, and bar graphs;-and-practical sitaations.
[Move to Curriculum Framework]

210 2.9 The student;givena-simple-addition-ersubtracttonfaet; will recognize and describe

the related facts which represent and describe the inverse relationship between
addition and subtraction (e.g.,3+ =7, +3=7;7-3=__,and7—-__ =3).

Proposed Revised Mathematics Standards of Learning
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Measurement
(Focus: Money, Time, and Measurement)

214+ 2.10 The student will
a) count and compare a collection of pennies, nickels, dimes, and quarters whose
total value is $2.00 or less; and

b) identify-the-correctusage-of correctly use the cent symbol (¢), dollar symbol ($),

and decimal point (.).

212 2.11 The student will estimate and thenuse-a-rulerto-make linear measurementsto
measure
a) to the nearest centimeter and inchineluding measuring the-distance-arotund
a-pelygonin-order-to-determine-perimeter—; [Moved to new SOL 3.10 a]

b) weight/mass of objects using a scale in pounds, ounces/kilograms, grams; and
¢) liquid volume in ¢cups, pints, quarts, gallons, and liters), using the concepts of

more, less, and equivalent.

peunds-and/orkilograms: [Moved to new SOL 2.1 b]
216 2.12 The student will tell and write time to the guarterhour nearest five minutes, using
analog and digital clocks.

coneepts-ofmorelessand-egquivatent: [Moved to new SL 2.11 ¢]

The student will

[\
—
[98)

zlast—weelé— [Moved to new SOL 1. 11]
b) a) determine past and future days of the week; and
¢} b) identify specific days and dates on a given calendar.

o
—_
A

The student will read the temperature on a Celsius and/or Fahrenheit thermometer to
the nearest 10 degrees.
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Geometry
(Focus: Symmetry and Plane and Solid Figures)

£&ees—edges—aﬁd—eomer& [Move to Currlculum Framework in support of new SOL
3.14]

22+ 2.15 The student will
a) draw a line of symmetry in a figure; and

b) identify and create figures symmetric-along-atine; with at least one line of
symmetry asig-various-conerete-matertals. [Move to Curriculum Framework]

222 2.16 The student will identify, describe, compare, and contrast plane and solid geometric
shapes (circle/sphere, square/cube, and rectangle /rectangular seld prism).

Probability and Statistics
(Focus: Applications of Data)

223 2.17 The student will use data from experiments to read; construct;-and-interpret-a-simple
picture graphs and bar graphs.

224 2.18 The student will recerd use data from experiments;-usingspinners-and-colored
tHeseubes—andusetheduta 10 predict outcomes which-obtvo-eventsisoretkeh—to

oeeeur [Move to Curriculum Framework] if the experiment is repeated.

.19 The student will analyze data displayed in a picture graph and bar graph.

Patterns, Functions, and Algebra
(Focus: Patterning and Numerical Sentences)

225 2.20 The student will identify, create, and extend a wide variety of patterns.;ustng
numbers;-conerete-objeets-and pietares: [Move to Curriculum Framework]

226 2.21 The student will solve problems by completing a numerical sentence involving the
basic facts for addition and subtraction. E*amples—melud%—-i;#—owﬁ
=2 [Move to Curriculum Framework] Students will create story problems, using the
numerical sentences.
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Grade Three

The third-grade standards place emphasis on learning multiplication and division facts through
the nines table. Students will be fluent in the basic addition facts through the nines table and the
corresponding subtraction facts. Concrete materials and two-dimensional representations will be
used to introduce addition and subtraction with fractions and decimals and the concept of
probability as chance. Students will use standard units (U.S. Customary and metric) for
temperature, length, liquid volume, and weight and identify relevant properties of shapes, points,
line segments, rays, and angles, and lines. Students will investigate and describe the identity and
commutative properties for addition and multiplication.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Place Value and Fractions)

3.1 The student will
a) read and write six-digit numerals and identify the place value for each digit:;
b) round a whole number, 9,999 or less, to the nearest ten, hundred, and thousand;
and
¢) compare two whole numbers between 0 and 9,999, using symbols (>, <, or =)
and words (greater than, less than, or equal to).

32 he studentwitlround-a-whole numbe
theusand- [Moved to new SOL 3.1 b]

&<s-or—and-werds{ereater-than—tessthan-orequattoy. [Moved to ew SOL
3.1¢]
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:

The student will recognize and use the inverse relationships between
addition/subtraction and multiplication/division to complete basic fact sentences.
Students will use these relationships to solve problems such as 5 + 3 =8 and
&—3=—— [Move to Curriculum Framework]

The student will

a) drvideregionsandsetstorepresentafractionand [Move to Curriculum

Framework]

i

[Moved to new SOL 3.3 a]

name and write fractions (including mixed numbers) represented by a model;

model fractions (including mixed numbers) and write the fractions’ names; and
compare the-numerical-value-oftwe fractions having like and unlike
denomlnators usmg words and svmbols for <,>,and = uﬁﬂg—eeﬂerete—er

e ; areq : ene ments. [Move to

cEeE

conerete-materialsand-meodels: [Moved to new SOL 4.3 a]

Computation and Estimation
(Focus: Computation and Fraction Operations)

38 3.4 The student will solve single and multistep problems involving the sum or
difference of two whole numbers, each 9,999 or less w1th or without

regrouping using-variou gtationa :
and pencil, mental computation. and estimation. [Move to Curriculum
Framework]

39 3.5 The student will
a) recall the multiplication and-divisten-facts through the nines twelves table; and
b) find the related quotients.

310 3.6 The student will represent multiplication and division, using area and-, set,

and number line models; and create and solve problems that involve
multiplication of two whole numbers, one factor 99 or less and the second
factor 5 or less.
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3H 3.7 The student will add and subtract with proper fractions having like

denominators of 0 12 or less;using-conerete-materials-and pictorialmodels
representing areas/regionslengths/measurementsand-sets. [Move to

Curriculum Framework]

3312

pietort HORS; iL. [Moved to new SOL 4.5 c]
Measurement

(Focus: U.S. Customary and Metric Units, Area and Perimeter, Time)

313 3.8 The student will determine by counting the value of a collection of bills and coins
whose total value is $5.00 or less, compare the value of the coins or bills, and make
change.

:

3.9 The student will estimate and then use actual- measuring-devices-with-metric-and U-S-
Customary U.S. Customary and metric units to measure:

a) length — including part of an inch (1/2), inches, feet, yards, centimeters,
and meters;

b) liquid volume — cups, pints, quarts, gallons, and liters; and

c) weight/mass — ounces, pounds, grams, and kilograms-; and

d) area and perimeter.

(O8]
—
e

The student will

a) measure the distance around a polygon in order to determine perimeter; and

b) count the number of square units needed to cover a given surface in order
to determine area.

(O8]
—_
—_

The student will

a) tell time to the-nearestfrve-minute-interval-andte [Moved to new SOL 2.12] the
nearest minute, using analog and digital clocks:; and

b) determine elapsed time in one-hour increments over a 12-hour period.

[98)
—
[\

The student will identify equivalent periods of time, including relationships among
days, months, and years, as well as minutes and hours.

98]
—_—
(8]

The student will read temperature to the nearest degree from a Celsius thermometer
and a Fahrenheit thermometer. Real thermometers and physical models of
thermometers will be used.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
Page 16



Attachment B

Geometry
(Focus: Properties and Congruence)

318 3.14 The student will identify, describe, compare, and contrast analyze characteristics of
two-dimenstonal {plane} and three-dimenstenal {solid)- geometric figures (circle,
square, rectangle, triangle, cube, rectangular seld fprism}, square pyramid, sphere,
cone, and cylinder).

=

(98]
—_
W

The student will identify and draw representations of points, line segments,
rays, angles, and lines [Move to Curriculum Framework].

[98)
—
(@)

The student-given-appropriate-drawings-ormedels; [Move to Curriculum
Framework] will identify and describe congruent and symsetrieal; noncongruent,

two-dimenstonal (plane} (two-dimensional) figures;using-tracing procedures. [Move
to Curriculum Framework]

Probability and Statistics
(Focus: Applications of Data and Chance)

321 3.17 The student;givengrid-paper; will

a) collect and organize data on a-given topic of his/her choice, using observations,
measurements, surveys, or experiments;-and

b} construct a line plot, a picture graph, or a bar graph to represent the-restlts: the
data Each-graph-willinclade-an-appropriate-title-andkey= [Move to Curriculum
Framework]; and

¢) read and interpret the data represented in line plots, bar graphs, and picture graphs
and write a sentence analyzing the data.

picture graphs and write a sentence analyvzing the data. [Moved (o ne SOL 3.17 ¢]

323 3.18 The student will investigate and describe the concept of probability as chance and list
possible results of a given situation.

Patterns, Functions, and Algebra
(Focus: Patterns and Property Concepts)

324 3.19 The student will recognize and describe a variety of patterns formed using
conerete-ebjeets, numbers, tables, and pictures, and extend the pattern, using
the same or different forms.
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325 3.20 The student will

a) investigate &ﬂd—epeafee—p&&ems—meh%&g—mmbefs— [Move to Currlculum
Framework] epera $ g At
the identity and the commutatlve propertles for add1t10n and multlphcatlon and

b) identify examples of the identity and commutative properties for addition and
multiplication; and [This addition is to clarify SOL]

b)c) demonstrate an understanding of equality by recognizing that the equals sign (=)
in an equation links equivalent quantities;sueh-as4-+3—=2-26. [Move to
Curriculum Framework]
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Grade Four

The fourth-grade standards place emphasis on multiplication and division with whole numbers
and solving problems involving addition and subtraction of fractions and decimals. Students-wil
continue-to-learnand-use-the baste-multiplieationfaets: Students will be fluent in the basic
multiplication facts through the twelves table and the corresponding division facts as they
become proficient in multiplying larger numbers Students also will refine their estlmatlon skills
for computatlons and measurements an s

: : oy Students w111 1dent1fy and
dfaw describe representatlons of p01nts 11nes hne segments and rays, and angles 1nclud1ng
endpoints and vertices. Stu araph At
&nd—@etend—and—dupl-}eat%p&ttelﬁns—Concrete matenals and two- dlmensmnal representat10ns w111
be used to solve problems involving perimeter, patterns, probability, and equivalence of fractions
and decimals. Students will recognize images of figures resulting from & geometric
transformations, such as reflection (flip), translation (slide), and rotation (turn). Students will
investigate and describe the associative property for addition and multiplication.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Place Value, Fractions, and Decimals)

4.1 The student will
a) identify (orally and in writing) the place value for each digit in a whole number
expressed through millions;
b) compare two whole numbers expressed through millions, using symbols
(>,<,or=);and
¢) round whole numbers expressed through millions to the nearest thousand, ten
thousand, and hundred thousand.
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4.2 The student will
a) identifyymedeland compare and order ratienalnumbers fractions and mixed

numbers; ustng-conerete-objeets-andpietares [Move to Curriculum Framework]

b) represent equivalent fractions; and

e) relatefractionsto-decimalsusingconerete-ebjeets: [Moved to new SOL 4.3 d]

¢) identify the fraction that represents division.

43 Fhe-stadent-will-compare-the- numerteal-value-of fractions [Moved to new
SOL 4.2 a] ¢with-like-and-unlike-denomin havi i

less;usingeonerete-materials: [Move to Curriculum Famework]

44 4.3 The student will
a) read, write, represent, and identify decimals expressed as-tenths-and-hundredths
through thousandths;
b) round decimals to the nearest whole number, tenth, and hundredth; and

c) compare the-valae-eftwe and order decimals;using-symbeols{<>,-or—);conerete
materials-drawings;-and-ealewlators: [Move to Curriculum Framework] ; and

d) given a model, write the decimal and fraction equivalents.

Computation and Estimation
(Focus: Whole Number, Fraction, and Decimal Operations, and Estimation)

45 4.4 The student w1ll es&ma%e—wd&e}e—m&mbeﬁﬁms—aﬂd—&ffereﬁees—&ﬂd—deseﬁbe—the

bemeeﬂ,—&ﬁd—a—l#ﬂe—me#e—t-kaﬁ [Move to Currlculum Framework]

a) estimate sums, differences, products, and quotients for whole numbers;

b) add, subtract, and multiply whole numbers;

¢) divide whole numbers, finding quotients with and without remainders; and

d) solve single and multistep addition, subtraction, and multiplication
problems with whole numbers.

[Moved to new

SOL 4.4 c], ervena-one-digtt-diviser. [Move to Currlculum Framework]
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The student will

£

[Moved to new SOL 4. 5 b] erless;using-conerete-materials; pictorial
fepiﬁesen%aﬂe&s—aﬁd—paper—aﬂd—peneﬂ— simplify fractions;

b) [Moved to new SOL450]t—h-PGH—gh—t—hGﬁS—&Hd—t—h-S;
ing conerete-materials; pi 3 ; era il: add and

SOL 4 5 d] having hike-andunlike- denominatersof 1 2-erless [Move to
Curriculum Framework] and-with-deeimals [Moved to new SOL 4.5 d] expressed
through-thousandths; using-vartous-computational- methedsincludingealenlators;
paper-and-penet;-mental computation,and-estimation [Move to Curriculum

Framework] add and subtract with decimals; and

d) solve single-step practical problems involving addition and subtraction with
fractions and with decimals.

Measurement
(Focus: Equivalence between U.S. Customary and Metric Units)

410 4.6 The student will

a) estimate and measure weight/mass;-using-actual-measuring-deviees; [Move to
Curriculum Framework] and describe the results in U.S. Customary/metric units
as appropriate, including ounces, pounds, tons, grams, and kilograms [Move to
Curriculum Framework]; and

b) identify equivalent measurements between units within the U.S. Customary
system (ounces, and pounds, and tons, and between units within the metric system
(grams and kilograms).;-and
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411+ 4.7 The student will

~
o0

a) estimate and measure length;using-actual-measuring-deviees; and determine the
result in both metric and U.S. Customary units including part of an inch (1/2, 1/4,

and 1/8), inches, feet, yards, miles, millimeters, centimeters, and meters [Move to
Curriculum Framework]; and

b) identify equivalent measurements between units within the U.S. Customary
system (inches and feet; feet and yards; inches and yards; yards and miles) and

between units within the metric system (millimeters and centimeters; centimeters
and meters; and millimeters and meters). :and

The student will

a) estimate and measure liquid volume;usingactual- measuring-deviees [Move to
Curriculum Framework] and using-metrie-and describe the results in U.S.
Customary; and

b) identify equivalent measurements between units within the U.S. Customary
system (cups plnts quarts and gallons). and-betweenunits-within-the-metrie

quart is a little fess than 1 liter, 1 liter is a little more than 1 quart).* |Moved to
new SOL 6.9]

measuf%[Moved to new SOL 5 9 a]

The student will determine elapsed time in hours and minutes within a 12-
hour period.
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Geometry
(Focus: Representations and Polygons)

414 4.10 The student will

a) identify and describe representations of points, lines, line segments, rays,
and angles, including endpoints and vertices;

b) identify representations of lines that illustrate intersection, parallelism, and
perpendicularity; and

¢) describe the path of shortest distance between two points on a plane

surface.

b

b} d

[Moved to new SOL 4. 10 c]

416 Fhestudent-will identify-and-draw representations-ot linesthat tHustrate-intersection;
paralelism;and perpendienlarity- [Moved to new SOL 4.10 b]

417 4.11 The student will

Porismb: [Moved to new SOL 3. 14]

b) identify-congruent-and noncongruentshapesiand [Moved to new SOL 3.16]

a) investigate congruence of plane figures after geometric transformations such as
reflection (flip), translation (slide) and rotation (turn), using mirrors, paper
folding, and tracing.

b) recognize the images of figures resulting from geometric transformations such as
translation (slide), reflection (flip), or rotation (turn).

448 hestdentwdentibethe ordered partorapomtanddocate the pointtoran
ordered-pair-in-the-first-quadrant of a-coordinate-plane: [Moved to new SOL 6.11]
4.12 The student will

a) define polygon; and
b) identify polygons with 10 or fewer sides.
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Probability and Statistics
(Focus: Outcomes and Congruent and Noncongruent Regions)

419 4.13 The student will
a) predict the likelihood of an outcomes of a simple event, [Moved to new SOL

2.18] using-the-terms-certain—tiketyuntikely—impossibte [Move to Curriculum
Framework in support of new SOL 2.18]

b) determine the-prebability probabilities of-a given simple-eventusing

conerete—matertals: geometric representations with congruent and
noncongruent regions; and
¢) represent probability as a number between 0 and 1.

420 4.14 The student will collect, organize, and display data in line and-bar graphs with-seale
inerements-of-one-or-greater-thanone- [Move to Curriculum Framework] and use the

display to interpret the results, draw conclusions, and make predictions.

Patterns, Functions, and Algebra
(Focus: Geometric Patterns, Equality, Properties)

421 4.15 The student will recognize, create, and extend numerical and geometric patternss.

vt conercte-tateritsaberhes—svinbols—tables—andowords. | Move 1o

Curriculum Framework]

422 4.16 The student will
a) recognlze and demonstrate the meanlng of equahty in an eguatlon—&smg—

-15—#65—-#1—69;915—-0%59—-0;1-6} [Move to Currlculum Framework], and

b) investigate and describe the associative property for addition and

multiplication.
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Grade Five

The fifth-grade standards place emphasis on developing proficiency in using whole numbers
including prime and composite numbers, finding common multiples and factors, identifying even
numbers with and without remainders and solving problems using order of operations for
positive whole numbers. Students will develop proficiency in the use of fractions;-and decimals
to solve problems. Students will collect, display, and analyze data in a variety of ways and solve
probability problems, using a sample space or tree diagram. Students also will solve problems
involving volume, area, and perimeter. Students will be introduced to variable expressions and
open sentences, and model one-step linear equations in one variable using addition and
subtraction. Students will investigate and recognize the distributive property. All of these skills
will assist to develop the algebraic concepts needed for success in pre-algebra at the middle
level.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such as calculators and computers. However, facility in the use of
technology shall not be regarded as a substitute for a student’s understanding of quantitative
concepts and relationships or for proficiency in basic computations.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Factors and Multiples, Fractions, Decimals)

5.1 The student, given a decimal through thousandths, will round to the
nearest whole number, tenth, or hundredth.

a) read, w e;-and-identity-the place-value
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Attachment B

The student will

a) recognize and name eemmenby-tsed fractions thalves;fourths;-fifths;-eighthsand
tenths) [Move to Curriculum Framework] in their equivalent decimal form and
vice versa; and

b) ompare and order a glven set of fractlons and demmals from least to greatest.

mixed-numbers: [Move to Currrculum Framework]

The student will

a) find common multiples and factors, including least common multiple and
greatest common factor:;

b) identify and describe prime and composite numbers; and

¢) identify even numbers as having no remainder when divided by two and odd
numbers as having a remainder of one when divided by two.

Computation and Estimation
(Focus: Computation Operations and Estimations)

5354

5.5

5.6

5.7

The student will
a) create and solve single and multistep practical problems involving addition,
subtraction, multrphcatron and lelSlOl’l wrth and without remamders of whole

ealeulrafeers—[Move to Currlculum Framework], and
b) find the sum, difference, product, and quotient of two numbers
expressed as decimals through thousandths.

mental-computation,and-ealeulators: [Move to Currlculum Framework]

The student, given a dividend of four digits or fewer and a divisor of two digits or
fewer, will find the quotient and remainder.

The student, given a dividend expressed as a decimal through thousandths and a
single-digit divisor, will find the quotient.

The student will add and subtract with fractions and mixed numbers;-with-and-witheut
regrouping; and express answers in simplest form. Preblems-willinelude like-and
unlike-deneminators hmited-to12-orless: [Move to Curriculum Framework]

The student will apply the rules for the order of operations limited to positive whole
numbers [Move to Curriculum Framework] including parentheses, addition,
subtraction, multiplication, and division to solve problems.
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Measurement
(Focus: Perimeter, Area, Volume, and Equivalent Measures)

58 5.9 The student will

a)

deseﬂ-b%aﬁd—deteﬂmneﬂ&e ﬁnd perlmeter ef—a—pel—ygeﬂ—aﬂd %he area and volume
ares: in

standard units of measure;

b) differentiate between perimeter, area, and volume and identify whether the

el

e)

application of the concept of perimeter, area, or volume is appropriate for a given
situation;

identify equivalent measurements within the metric system;

estimate and then measure to solve problems using U.S. Customary and

metric units; and

choose an appropriate unit of measure for a given situation involving
measurement using U.S. Customary and metric units.

59 5.10 The student will identify and describe the diameter, radius, chord, and circumference
of a circle.

a-given-sttuation: [Moved to new SOL 5 9 b]

pfeblems—mvowm-g—measu-remeﬁt—ef [Moved to new SOL 5 9 e]

a)y—length—partefanineh-(/2;H/4-and-1/8)inches;feet-yards;miles; millimeters;

een%metelts—metefs—aﬁd—le}ometem— [Moved to new SOL 5.9d]
W : ! ! ams; [Moved to new SOL

: [Moved to new
SOL 5.9 d]

&)—area——square-unitsiand [Moved to new SOL 5.9 d]
%)—t%ﬁ*p%F&t—H—P%@%l—Sﬁs—aﬁd—Fﬂﬁeﬂh%}t—uﬁHﬁ- [Moved to new SOL 5.9 d]

(9]
[S—
[

5 i . [Move to Curriculum
Framework]

The student will determine an amount of elapsed time in hours and minutes within a

24-hour period.

W
—_
\S]

The student will measure and-draw right, acute, and obtuse, and straight

angles and-triangles;using-appropriate-tools. [Move to Curriculum Framework]
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Geometry
(Focus: Classification and Subdividing)

544 5.13 The student will classify
a) angles and-triangles as right, acute, er-obtuse, or straight; and
b) triangles as right, acute, obtuse, equilateral, scalene, or isosceles.

545 5.14 The student, using twe-dimenstonal{plane} figures, (square, rectangle, triangle,
parallelogram rhombus lﬂte and trapezord) wrll
a) reeegn ; ~
deﬁnrtrons of these pla_ ﬁgures and
b) identifyandexplore-congruentnoncongruent; [Moved to new SOL 3.16] and

stmtlarfigares; [Moved to new SOL 7.6]
¢} b) investigate and describe the results of combining and subdividing shapes plane

figuress.

—identifyyrand-deseribe-aline-of symmetry—and [Moved to new SOL 2. 15]

prism): [Moved to new SOL 3. 14]

Probability and Statistics
(Focus: Outcomes and Measures of Center)

547 5.15 The student will
a) make predictions and solve problems involving the probability of a-single
event an outcome by using tree diagrams or by constructing a sample space
representlng all poss1ble results and

b p

£raeﬁens—er—deermals—frem—9—te—l—m&d—test—th%pred&eﬁen— [Moved to new SOL
4.13 c] and

¢) b) create a preblem probability statement #velving probabiity and based on
information from a given preblem situation. Students-wilnot-berequired-tosoelve
the-ereated-problemstatement: [Move to Curriculum Framework]

548 5.16 The student will, given a problem situation, collect, organize, and display a set of
numerical data in a variety of forms, using bar graphs, stem-and-leaf plots, and line
graphs, to draw conclusions and make predictions.

549 5.17 The student will
a) describe mean, median, and mode as measures of center:;
b) find the mean, median, mode, and range of a set of data-;
¢) describe the range of a set of data as a measure of variation; and
d) describe mean as fair share.
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Patterns, Functions, and Algebra
(Focus: Equations and Properties)

520 5.18 The student will analyze-the-struecture-of numerical-and-geometrie describe the

relationship found in a number patterns thew-they-change-er-grow) and express the
relationships. using-wordstableseraphs;or amathematical sentence. Conerete

matertals-and-ealenlators-will-be-used: [Move to Curriculum Framework]

52+ 5.19 The student will
a) mvestlgate and descrlbe the concept of Varlable

¢} b) write an open sentence to represent a given mathematical relationship, using a
variable-;

¢) model one-step linear equations in one variable using addition and subtraction;
and

d) create a problem situation based on a given open sentence using a single variable.

single-variable: [Moved to new SOL 5 19 d]

5.20 The student will investigate and recognize the distributive property of
multiplication over addition.
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Grade Six

The sixth-grade standards are a transition from the emphasis placed on whole number arithmetic

in the elementary grades to foundations of algebra. The standards emphasize rational numbers.
Students will use ratios to compare data sets; recognize decimals, fractions and percents as
ratios; solve single and multistep problems using rational numbers; and gain a foundation in the
understanding of integers. Students will solve linear equations and use algebraic terminology.
Students will solve problems involving area, perimeter and surface area, work with 7 (pi), and
focus on the relationships among the properties of quadrilaterals. In addition, students will focus
on applications of probability and statistics.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies fraetior calculators, computers, and spreadsheets,taser-dises;-anéd
videoes. However, facility in the use of technology shall not be regarded as a substitute for a
student’s understanding of quantitative concepts and relationships or for proficiency in basic
computations. Students will also identify real-life applications of the mathematical principles
they are learning and apply these to science and other disciplines they are studying.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Relationships among Fractions, Decimals and Percents)

[Moved to new SOL 6.2b and c]

6:26.1 The student will describe and compare twe-sets-of data, using ratios, and will use
appropriate notations, such as a/b, a to b, and a:b.
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The student will

a) investigate and describe fractions, decimals and percents as ratios;

b) identify a given fraction, decimal, or percent from a representation;

c) demonstrate equivalent relationships among fractions, decimals, and percents; and

d) compare and order fractions, and decimals, and percents.

eemmeﬂ—f&eter— [Moved to new SOL 5. 3 a]
b} N N e

ehafaeteﬂsﬂes—e#exﬁeﬁ—&ﬂd—edd—}megefs— [Moved to new SOL 5. 3 b]

Fhe-stadent-will-compare-and-erder-whelenumbers; [Moved to new SOL 3.1 c]
fractions;-and-deeimals; [Moved to new SOL 5.2 b and new SOL 6.2] using-conerete

matertals-drawings-er picturesand-mathematieal symbels: [Move to Curriculum

Framework]

The student will

a) identify; and represent integers; ;

b) order; and compare integers-; and

¢) identify and describe absolute value of integers.

The student will demonstrate multiple representations of multiplication and

division of fractions.

The student will investigate and describe concepts of positive exponents and
perfect squares.

Computation and Estimation
(Focus: Applications of Operations with Rational Numbers)

6.6

6.7

The student will

a) seobveproblemsthatinvelveadditionsubtractionmultpheations multiply andser
d-PH-S-}eH d1v1de w1th fractlons and mlxed numbers—wrth—&nd—m—the&t—ltegfeﬁpmg—

d+g+te estimate solutions and then solve s1ngle and multlstep practlcal problems
that involve addition, subtraction, multiplication and division of fractions.

The student will use-estimationstrategiesto solve single and [Added for clarity]
multistep practical problems involving whele-numbers-dectmals;-andfractions

Grational-nombers): addition, subtraction, multiplication and division of decimals.
[Fractions moved to new SOL 6.6 a; whole numbers moved to new SOL 5.4 a]
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Planning. o budget willbo inchuded. [Move to Curriculum Framework]
6.8 The student will apply order of operations in solving equations.
Measurement

(Focus: Problem Solving with Area, Perimeter, Volume and Surface Area)

6.9 The student w111

eenvers*ens—between—em&ts—m—e&eh—system— [Move to Currrculum Framework]

ar—length— partof an-meh-(H2H4and H8)inchesfeet~yards;miles; mitlimeters;
eentr-meters—meters—and—le%emeters [Move to Curr1culum Framework]:

rs: [Move to

[Move to

Curriculum Framework]

—area——square-units—* [Move to Curriculum Framework]

ballpark comparisons between the U.S. Customarv Svstem of measurement and
the metric system.

610
SOL 5.9 d]
6.10 The student will
a) define pi (@) as the ratio of the circumference of a circle to its diameter;
b) solve practical problems involving circumference and area of a circle;
¢) solve practical problems involving area and perimeter; and
d) describe and determine the volume and surface area of a rectangular prism.
6+
612

di-ameter—er—radius—and [Moved to new SOL 6 10 b]
by d

dr-ameter— [Moved to new SOL 6. 10 a] Hsl-ng—eeneret%mateﬂa%s—er—eempater
medels: [Move to Curriculum Framework]
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SOL 5.12 and SOL 5.13]

Geometry
(Focus: Properties and Relationships)

A1 The student will
a) identify the coordinates of a point in a coordinate plane; and
b) graph ordered pairs in a coordinate plane.

deseribing their simitaritics, differences. and defining properties. | Moved to new SOL
6.13]

615 6.12 The student w111 determlne congruence of segments angles and polygons bydﬂteet

5

617 The-student-will-sketeh;-constructmodels-of-and-classify solid-figures

9 b 2

.13 The student will describe and identify properties of quadrilaterals.

Probability and Statistics
(Focus: Practical Applications of Statistics)

618 6.14 The student, given a problem situation, will eelleetanalyze-display;and-interpret
e . : hical hods, ineludi
a) hne; [Moved to new SOL 5.16] bar;and construct circle graphs and histograms;
b) stem-and-leatplots; [Moved to new SOL 5.16] and draw conclusions and make
predictions using circle graphs and histograms; and

c) bex-and-whiskerplots: [Moved to new SOL 7.10 a] compare graphs which

present the same information.

Cirele-graphs-will-be- hmited-to-habves,fourthsand-eighths: [Move to Curriculum

Framework]
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N
—
9]

The student will
a) describe the mean;-median;-and-mode as measures-of central
tendeney [Moved to new SOL 5.17 a] 3 balance point;

to new SOL 5. 17 c] de01de which measure of center is appropriate for a
given situation.

(o)
—_
(o)}

The student will
a) make 5

hist, chart, picture. or tree diagram; [Moved to new SOL 5. 16] dlStll’l,QU.lSh between

dependent and 1ndenendent events and

fer—th%gwen—sl-tﬂat}en— probablhtles for dependent and 1ndependent events.

Patterns, Functions, and Algebra
(Focus: Variable Equations and Properties)

621 6.17 The student w111 mvestrgate—deseﬂ-be— dentlfy and extend numerieal-and geometric
2 54 [Move to

Separes; [Moved to new SOL 6 5] sq&a*%roots—and—fer—rmmbens—greater—than—l—@-
setentifienotation- [Moved to new SOL 7.1] Calenlators-will be-used-to-develop
exponentialpatterns. [Move to Curriculum Framework]

623 6.18 The student will

=[Moved to new
SOL 5. 19 c]

b} solve one-step linear equations in one variable, involving whole number
coefficients and pos1t1ve ratlonal solutlons—and

6.19 The student will investigate and recognize:
a) the identity properties for addition and multiplication;
b) the multiplicative property of zero; and
c) the inverse properties for addition and multiplication.
6.20 The student will graph inequalities on a number line.
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Grade Seven

The seventh-grade standards continue to emphasize the foundations of algebra. Students who

successfully complete the seventh-grade standards should be prepared to study Algebra I in
grade eight. Topics in grade seven include proportional reasoning, integer computation, solving
two-step linear equations, and recognizing different representations for relationships. Students
will apply the properties of real numbers in solving equations, solve inequalities, and use data
analysis techniques to make inferences, conjectures, and predictions.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologyies-such as fraetien calculators, computers, and spreadsheets;laser-€ises;
and-videos. However, facility in the use of technology shall not be regarded as a substitute for a
student’s understanding of quantitative concepts and relationships or for proficiency in basic
computations. Students will also identify real-life applications of the mathematical principles
they are learning and apply these to science and other disciplines they are studying.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.

Number and Number Sense
(Focus: Scientific Notation and Square Roots)

7.1 The student will
a) 1nvest1gate and descrlbe the concept of negatlve exponents eempaf%efder—

b) ineladinguse-of determine scientific notation for numbers greater than 40 zero;
¢) compare and order numbers written in scientific notation;

d) determine square roots; and

¢) identify and describe absolute value for rational numbers.
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A peration [Moved to
new SOL 6 8] men%al—ma%hemaﬁes—aﬁd—app%epﬂa%ﬁee}s— [Move to Cumculum

Framework]

[Moved to new SOL 3 20 a and new SOL 4. 16]

b)—the-distributive-prepertys [Moved to new SOL 5.20]

e)—the-additive-and-multiplicative-identity properties; [Moved to new SOL 6.19 a]

&) the-additive-and-multipheative-inverse-properties—and [Moved to new SOL 6.19
c]

e) the-multipheatrveproperty-efzere. [Moved to new SOL 6.19 b]

Computation and Estimation
(Focus: Application of Rational Number Operations and Proportional Reasoning)

T4 %&s@ade&t—v«d—ﬂ
b} ne
sa-mpl%m%erest— [Move to Cumculum Framework]
7572 The student will
a) fermulaterulesfor model addition, subtraction, multiplication and
division of 1ntegers and
b) : bt
m&lrt}pheaﬁeﬂ—aﬁd—dﬁmeﬂ)—v&th—m{egelﬁ& [Moved to new SOL 7 3] add
subtract, multiply, and divide integers.
7.6
. [Move to Curriculum Framework to support new SOL 7.3]
7.3 The student will solve single and multistep practical problems using rational
numbers.
Measurement

(Focus: Volume and Surface Area)

7

tht—tﬂaﬂgies—and [Moved to new SOL 8.12.]

b) applyperimeterand-areaformulasinpractical sitaations: [Moved to new SOL
6.10 c]
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7874  The student will
a) vestigate-and describe volume and surface area of cylinders; and
b) solve practical problems involving the volume and surface area of

rectangular prisms-and- [Moved to new SOL 6.10 d] cylinders;. using-econerete
materials and practical situations to develop lformulas. [Move (o

Curriculum Framework]

Geometry
(Focus: Relationships Between Figures)

797.5  The student will compare and contrast the following quadrilaterals based on
properties: parallelogram, rectangle, square, rhombus, and trapezoid. Peduetive

reasoningand-inference-will-be-used-to-elassify-quadraterals: [Move to Curriculum

Framework]
5 5 5 [Moved to new SOL 4 12]

FH 7.6 The student will determine if geemetrie plane figures — quadrilaterals and triangles
— are similar and write proportions to express the relationships between
corresponding parts of similar figures.

71 e st p . )
plane. [Moved to new SOL 6 11]

743 7.7 The student, given a polygon in the coordinate plane, will represent transformations

— reflections, dilations, rotations, and translations — by graphing the coordinates of

the vertices of the transformed polygon and sketching the resulting figure.

Probability and Statistics
(Focus: Applications of Statistics and Probability)

714 7.8  The student will investigate and describe the difference between the prebabiity-ofan
event-found-through-simulation—versus experimental and theoretical probability of that

same an event.

7457.9 The student will identi m ;
ebjeets—&smg—a—tpee—di-agﬁam—ef determme the probablhtv of compound events using
the Fundamental (Basic) Counting Principle.

16
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Attachment B
he student glven data ina pfeblem gractlca situation, w1ll eel—Leet—a&aJ—yz%drsp}a-y—

a) %eqaeneyd—rstﬁb&t}eﬂs- construct and analvze box and—whlsker plots; and

b) hneplets: compare data presented in box-and-whisker plots and other graphs.
e) histegrams: [Moved to new SOL 6.14 a]

& stem-anddeafplots: [Moved to new SOL 5.16]

e) bex—and-whiskerplots; [Moved to new SOL 7.10 a] and

) seattergrams:

set-of-data- [Moved to new SOL 7.10 and new SOL 8.13]

Patterns, Functions, and Algebra
(Focus: Linear Equations)

7197.11

~
—_
[\

e

~
—_
~

~
—_
W

The student will represent;-analyze;-and-generalize-a-variety-of patterns;ineluding
arithmetic-sequences-and-geometrie-sequenees; relationships with tables, graphs,
rules. and words, in order to investigate and deseribe functional relationships.

The student will

a) write verbal expressions as algebraic expressions and sentences as equations and
vice versa; and

b) evaluate algebraic expressions.

The student will

a) solve one- step and two-step linear equations and-inequalities [Moved to new
SOL 7.14 a] in one Varlable W%—S&&%@%—%@ng—ﬂﬁ%%p%ﬁaﬂeﬂs—aﬁd

[Move to Cumculum Framework] and
b) solve practical problems requiring the solution of a one- or two-step linear
equation.

The student will
a) solve one-step inequalities in one variable; and
b) graph solutions to inequalities on the number line.

The student will identifyrand apply the following properties of operations with real
numbers:

the commutative and associative properties for addition and multiplication;

the distributive property;

the additive and multiplicative identity properties;

the additive and multiplicative inverse properties; and

the multiplicative property of zero.

eEelerEerR
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Grade Eight

The eighth-grade standards are intended to serve two purposes. First, the standards contain beth
content that reviews or extends concepts and skills learned in previous grades. and Second, they
contain new content that prepares students for more abstract concepts in algebra and geometry.
The eighth grade standards provide students additional instruction and time to acquire the
concepts and skills necessary for success in Algebra I. Students will gain proficiency in

computation with rational numbers (pesitive-and-negativefractions; positive-and-negative

deetmals;-whele numbers;and-integers) and use proportions to solve a variety of problems. New
concepts include solving twe-step multistep equations and inequalities, graphing linear

equations, visualizing three-dimensional shapes represented in two-dimensional drawings, and

applying transformations to geometric shapes in the coordinate plane;and-usingmatricesto

organize-and-interpret-data. Students will verify and apply the Pythagorean Theorem and
represent relations and functions using tables, graphs, and rules.

While learning mathematics, students will be actively engaged, using concrete materials and
appropriate technologies such-asfraction-caletlators,computers;spreadsheets;laser-dises;and
videos. However, facility in the use of technology shall not be regarded as a substitute for a
student’s understanding of quantitative concepts and relationships or for proficiency in basic
computations. Students will also identify real-life applications of the mathematical principles
they are learning that can be applied to science and other disciplines they are studying.

Mathematics has its own language, and the acquisition of specialized vocabulary and language
patterns is crucial to a student’s understanding and appreciation of the subject. Students should
be encouraged to use correctly the concepts, skills, symbols, and vocabulary identified in the
following set of standards.

Problem solving has been integrated throughout the six content strands. The development of
problem-solving skills should be a major goal of the mathematics program at every grade level.
Instruction in the process of problem solving will need to be integrated early and continuously
into each student’s mathematics education. Students must be helped to develop a wide range of
skills and strategies for solving a variety of problem types.
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Number and Number Sense
(Focus: Relationships within the Real Number System)

8.1

8.2

The student will

a) simplify numerical expressions involving positive and negative exponents, using
rational numbers, order of operations, and properties of operations with real
numberS' and

b)

ﬁe%&t}eﬁ—aﬁd [Moved to new SOL 7 1 c]
¢} b) compare and order decimals, fractions, percents, and numbers written in
scientific notation.

The student will describe orally and in writing the relationship between the subsets of
the real number system.

Computation and Estimation
(Focus: Practical Applications of Operations with Real Numbers)

8.3 The student will solve practlcal problems 1nV01V1ng ratlonal numbers percents, ratlos
[Move to Curriculum Frarnework]

84 The student will determine the percent increase or decrease for a given situation.

84 8.5  The student will apply the order of operations to evaluate algebraic expressions for
given replacement values of the variables. Preblems-will-belimited-to-pesitive
expenents: [Move to Curriculum Framework]

858.6 The student;-given-a-whele-numberfrom-0-te100; will
a) identify a given whole number it as a perfect square; and
b) er find the two consecutive whole numbers between which the a square root lies.

Measurement

(Focus: Problem Solving)

&68.7

The student will
a) verify by measuring and describe the relationships among vertical angles,
adjacent angles, supplementary angles, and complementary angles; and

b) will measure and-draw angles of less than 360°.

The student will investigate and solve practical problems involving volume and
surface area of reetangularselids{prisms), cylinders, cones, and pyramids.
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Geometry
(Focus: Problem Solving with 2- and 3-Dimensional Figures)

88 8.9  The student will
a) apply transformations (retate-or-turn;reflect-orfhiptranslate-erslide,and
dilate-orseale) [Move to Curriculum Framework] to geemetrie plane
figures; and represented-on-graph-paper—Thestudent-will

b) identify applications of transformations;-such-as-tilingfabrie-design;-art;
and-sealng. [Move to Curriculum Framework]

[e]
—
e

The student will construct a three-dimensional model, given the top, side, and/or
bottom views.

£

The student will

a) verify the Pythagorean Theorem;using-diagrams;-conerete-materials;and

measurement; and [Move to Curriculum Framework]

b) apply the Pythagorean Theorem and its converse to-find-the-missinglength-ofa
stde-ofaright triangle-when-giventhe lengths-ef the-other two-sides.

[Move to Curriculum Framework]

A2 The student will solve practical area and perimeter problems involving
composite, plane figures.

Probability and Statistics
(Focus: Statistical Analysis of Graphs and Problem Situations)

&H 8.13 The student will analyze problem situations-ineludinggames-of chance, board-games;
orgradingseales; [Move to Curriculum Framework] and make predictions; using

knowledge of probability.

812 8.14 The student will
a) make comparisons, predictions, and inferences, using information displayed in

frequeney-distributions-bex—and-whisker plots: seattergrams:line; bar,eirele;and
pietare-graphs;-and-histograms [Move to Curriculum Framework] graphs; and

b) construct and analyze scatterplots.
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Patterns, Functions, and Algebra
(Focus: Linear Relationships)

814 8.15 The student will
a) deseribe-and represent a given relationship relations-and-fonetions;
wsiag in tables, graphs, word, and rules form; and
b) relate and compare tables. graphs, and rules as different forms of
representationforrelationships: make connections between any two

forms.

o0
—_
(@)

The student will

a) solve twe- multistep linear equations and-egqualitiesr-one with
variables; on one or two sides of the equation using-conerete-materials;
pietorial representations;-and-paperand-penetk; [Move to Curriculum

Framework]
b) solve two-step inequalities and graph the results on a number line; and
¢) identify properties of operations used to solve an equation.

o0
—_
~

The student will graph a linear equation in two variables;in-the-coerdinate
plane; using a table of ordered pairs.

funetions: [Moved to new SOL 8.3]
8.18 The student will ©

Hﬁependenf—mﬁa-bie—aﬂd—depe%dem—vaﬁa-bie— 1dent1fv the domaln range

independent variable or dependent variable in a given situation.
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Algebra |

The standards below outline the content for a one-year course in Algebra I. All students are
expected to achieve the Algebra I standards. When planning for instruction, consideration will
be given to the sequential development of concepts and skills by using concrete materials to
assist students in making the transition from the arithmetic to the symbolic. Students should be
helped to make connections and build relationships between algebra and arithmetic, geometry,
and probability and statistics. Connections also should be made to other subject areas through
practical applications. This approach to teaching algebra should help students attach meaning to
the abstract concepts of algebra.

These standards require students to use algebra as a tool for representing and solving a variety of
practical problems. Tables and graphs will be used to interpret algebraic expressions, equations,

and inequalities and to analyze functions behavior. Matrices-willbe-used-to-erganize-and
manipulate data.

Graphing calculators, computers, and other appropriate technology tools will be used to assist in
teaching and learning. Graphing utilities enhance the understanding of functions; they provide a
powerful tool for solving and verifying solutions to equations and inequalities.

Throughout the course, students should be encouraged to talk engage in discourse about
mathematics with teachers and other students, use the language and symbols of mathematics in
representations and communication, discuss problems and problem solving, and develop their
confidence in themselves as mathematics students.

Expressions and Operations

Al The student will represent verbal quantitative situations algebraically and evaluate
these expressions for given replacement values of the variables.

%hesewe%e&s—fer—gwer&ep%&eemem—%}aes—ef—ﬂ&%vaﬂables— [Moved to new SOL
A.1] S

ma%hemaﬁes,—ea%eui—a%er,—er—paper—aﬁd—peneﬂ— [Move to Currlculum Framework]

A2 The student will perform operations on polynomials including:
a) applying the laws of exponents to perform operations on expressions;
b) adding, subtracting, multiplying, and dividing polynomials; and
c) factoring completely first- and second-degree binomials and trinomials in one or

two variables.

[Moved to new SOL A 2 a] %th—m%eg%&k%epeﬁems—&s%setemrﬁc—nem&eﬂ—when
appropriate: [Move to Curriculum Framework]
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[Moved to new SOL A.2 b] with-menemial-divisers-using-conerete-objeets;pictorial
and-arearepresentations;and-algebraie-manipulatiens: [Move to Curriculum

Framework]

none or two variables. [Moved to new SOL A. 2 c] %%gfaplﬁ&g—ealaﬁa%er—wﬁl—be
e o tonrs: [Move to

Currlculurn Framework]

The student will express the square root and cube root of whole numbers and the
square root of a monomial algebraic expression in simplest radical form. and

approximate square roots to the nearest tenth.

Equations and Inequalities

A4

The student will solve multistep linear and quadratic equations and-inequalitiesin-one

two variables, including:

a) solveing literal equations (formulas) for a given variable-and ;

b) justifying steps used in simplifying expressions and solving equations and
inequalities using field properties, axioms of equality and inequality, and
properties of order that are valid for the set of real numbers and its subsets;

¢) solveing quadratic equations #-ene-variable beth algebraically and
graphically;

d) solving multistep linear equations algebraically and graphically;

¢) solveing systems of two linear equations in two variables beth-algebraically and

graphically;
f) apply solving real-world problems involving equations and systems of equations.

The student will solve multistep linear equations-and inequalities in ene-two
variables, including:

a) solving multistep linear inequalities algebraically and graphically; and
b) solving real-world problems involving inequalities.

Fhe-stadent-wil-solve-multistep-linearequations [Moved to new SOL A.4 d] and
inequalities-in-one-variable; [Moved to new SOL A.5] sebre-literal-equations
Hermulas)-foragiven-variable; [Moved to new SOL A .4 a] and-apply-theseskillsto
selve-practical-problems: [Moved to new SOL A 4 f] Graphing-ealeulators-will-be
wsed-to-confirmalgebrateselutions: [Move to Curriculum Framework]

and incqualitics. [Moved to new SOL A. 4 b] J&sﬁ-ﬁeaﬂeﬂs—mﬂ—melﬁée %h%&s&ef
conerete-objeets:pictorial representations: and-the properties-ofreal numbers;
equality;-andinequality: [Move to Curriculum Framework]
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[Moved to new SOL A 4 e] Graphing-ealenlators-will be-used-both-as-aprimary-toel
forsolution-and-to-confirm-an-algebraie-selution. [Move to Curriculum Framework]

Currlculum Framework]

The student will seleetjustify,and-apply-an-appropriate-technique-te graph linear
ﬁi—r}e&eﬂs guatron and 11near 1nequa11t1es in two varrables— JEeehmq-&es—wﬂ-l—meLb}de

graphmg—ea%eulra{er [Move to Cumculum Framework] 1nc1ud1ng

a) determineing the slope of a line when given an equation of the line, the graph of
the line, or two points on the line. Slope will be described as rate of change and
will be positive, negative, zero, or undefined;

b) writeing the equation of a line when given the graph of the line, two points on the
line, or the slope and a point on the line; and

c) graphing linear functions and inequalities in two variables.

Fhe-student-will [Moved to new SOL A.6], seleet justify-and-apply-an-appropriate
technique-to [Move to Curriculum Framework] graph-Hnearfonetions-andlinear
mequal—r&es—m—twe—vaﬂ-ables— [Moved to new SOL A.6 c] %Eeehn*q&es—wﬂ-l—mel&ée

potts-on-the hneor the slopeand-apotnton-the tine: [Movd to new SOL A.6 b]
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Functions

A7

The student will investigate and analyze function (linear and quadratic) families and
their characteristics both algebraically and graphically, including:

determining whether a relation is a function;

domain and range;

zeros of a function;

x- and y-intercepts;

intervals in which the function is increasing/decreasing;

finding the values of a function for elements in its domain; and

making connections between and among multiple representations of functions
including concrete, verbal, numeric, graphic, and algebraic.

poRElTE

AS :
fepfesentaﬂons [Moved to new SOL A 7 g ] te—aﬂal-y%%a—gwen—set—ef—d&m—fer—the
isten : a-an tonrs; [Moved to new
SOL A.7 b ]—&nd—}dentkﬁ}ﬂ&ﬁemt}ens—that—af%fuﬁeﬁo&s- [Moved to new SOL A.7 a.]
[Moved to new SOL A. 7 f ] and-Hocate-the zeros-of the funetion [Moved to new SOL
A7 c¢.] both algebratcally and with a graphing caleulator. The value of /i) will be
related-to-the-ordinate-on-thegraph: [Move to Curriculum Framework]

A48 A.8 The student will, given a situation in a real-world context, analyze a relation to
determine whether a direct variation exists, and represent it algebraically and
graphically—fpessible., and inverse variation algebraically.

Statistics

A4

A+6 A.8 The student will;givena-set-of-datapeints;-write-an-equationforatine collect and

analyze data, determine the equation of the curve of best fit use-the-equation in order
to make predictions-, and solve real-world problem using mathematical models.
Mathematical models will include linear and quadratic functions.

A+7 A.10 The student w111 glven a set of data, eempafe—aﬂd—eoﬂtﬁast—mtﬂﬁp}e—ene—vaﬁab}e—data

1nternret var1at10n in real- world contexts and calculate and 1nterpret mean dev1at10n

standard deviation, and z-scores.
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Geometry

This course is designed for students who have successfully completed the standards for

Algebra I. All students are expected to achieve the Geometry standards. The course includes,
among other things, properties of geometric figures, trigonometric relationships, and reasoning to
justify conclusions. Methods of justification will include paragraph proofs, two-column proofs,
indirect proofs, coordinate proofs, algebraic methods, and verbal arguments. A gradual
development of formal proof is encouraged. Inductive and intuitive approaches to proof as well
as deductive axiomatic methods should be used.

This set of standards includes emphasis on two- and three-dimensional reasoning skills,
coordinate and transformational geometry, and the use of geometric models to solve problems.
A variety of applications and some general problem-solving techniques, including algebraic
skills, should be used to implement these standards. Calculators, computers, graphing utilities
(graphing calculators or computer graphing simulators), dynamic geometry software, and other
appropriate technology tools will be used to assist in teaching and learning. Any technology that
will enhance student learning should be used.

Reasoning, Lines, and Transformations

G.1 The student will construct and judge the validity of a logical argument consisting of a
set of premises and a conclusion. This will include
a) identifying the converse, inverse, and contrapositive of a conditional statement;
b) translating a short verbal argument into symbolic form;
c) using Venn diagrams to represent set relationships; and

d) using deductive reasoning-ineludingthelaw-ofsyleogism. [Move to Curriculum

Framework]

G4 G.2 The student will use the relationships between angles formed by two lines cut by a
transversal to:
a) determine if two lines are parallel; and
b) verify the parallelism, using algebraic and coordinate methods as well as
deductive proofs:; and
¢) solve real-world problems involving angles formed when parallel lines are cut by
a transversal.

and-congruent-angles-thatinclude-vertical angles; [oved to new SOL 8.7 a] angles
formed-when-paralleHines-are-eut-by-atransversal; [Moved to new SOL G.2] and
angles-polygens: [Moved to new SOL G.10]
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The student will use pictorial representations, including computer software,

constructions, and coordinate methods, to solve problems involving symmetry and

transformation. This will include:

a) investigating and using formulas for finding distance, midpoint, and slope;

b) applying slope to verify and determine if lines are parallel or perpendicular;

b} ¢) investigating symmetry and determining whether a figure is symmetric with
respect to a line or a point; and

¢} d) determining whether a figure has been translated, reflected, exrotated, or
dilated using coordinate methods.

The student will construct and justify the constructions of:

a) a line segment congruent to a given line segment;

b) the perpendicular bisector of a line segment;

c) aperpendicular to a given line from a point not on the line;

d) aperpendicular to a given line at through a given point on the line;
e) the bisector of a given angle;-and;

f) an angle congruent to a given angle; and

g) aline parallel to a given line through a point not on the given line;

Triangles

66G.5

&7 G.8

The student wiH, given information concerning the lengths of sides and/or measures

of angles in triangles, will apply-the-triangle-inequality propertiesto-determine
whether a triangle exists and to order sides and angles.

a) order the sides by length, given the angle measures;

b) order the angles by degree measure, given the side lengths;

¢) determine whether a triangle exists; and

d) determine the range in which the length of the third side must lie.

These concepts will be considered in the context of praetieal real-world situations.

The student will

b) prove two triangles are congruent er-stmtar; [Moved to new SOL G.7] given
information in the form of a figure or statement, using algebraic and coordinate
methods as well as deductive proofs.

The student will prove two triangles are similar given information in the form of a
figure or statement, using algebraic and coordinate methods as well as deductive

proofs.

The student will solve praetieal real-world problems involving right triangles by
using the Pythagorean Theorem and its converse, properties of special right triangles,

and right triangle trigonometry. Selutions-will-be-expressed-inradical-form-oras
deeimal-approximations: [Move to Curriculum Framework]
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Polygons and Circles

G2 G99

Q
S

N

.

The student will

b) prove these properties of quadrﬂaterals—&smg—algeb%a*&m&d—eee%d*mt%metheds

as-wel-as-deduetivereasentng [Move to Curriculum Framework] and
¢) use properties of quadrilaterals to solve-praetieal real-world problems.

The student will solve real-world problems involving angles of polygons.

preblems: [Moved to new SOL G.10] FesseHations-and-tilingproblems-will beused
to-make-connections-to-art-construction;-and-natare: [Move to Curriculum
Framework]

The student will use angles, arcs, chords, tangents, and secants to:
a) investigate, prove, and apply properties of circles;

b) solve real-world problems involving properties of circles; and
¢) find arc length and areas of sectors in circles.

eonstraetion: [Move to Curriculum Framework]

Three-Dimensional Figures

G113 G.12 The student will use formulas for surface area and volume of three-dimensional

objects to solve praetieal real-world problems. Calewlators-will-be-used-to-find
deetmal-approximationsforrestlts: [Move to Curriculum Framework]

G4 G.13 The student w111 use 51m11ar geometric 0b1ects in two- or three dlmensmns to:

ebjeets—&ﬂd-compare ratlos between 51de lengths perimeters, areas, and volumes;
b) determine how changes in one or more dimensions of an object affect area and/or
volume of the object; and
¢) solve real-world problems about similar geometric objects.
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Attachment B

Algebra, Functions, and Data Analysis

[Adopted by the Virginia Board of Education on June 28, 2007]

The following standards outline the content for a one-year course in Algebra, Functions, and
Data Analysis. All students who are pursuing a technical field are expected to achieve the
Algebra, Functions, and Data Analysis or Algebra II standards. This course is designed for
students who have successfully completed the standards for Algebra I. Within the context of
mathematical modeling and data analysis, students will study functions and their behaviors,
systems of inequalities, probability, experimental design and implementation, and analysis of
data. Data will be generated by practical applications arising from science, business, and
finance. Students will solve problems that require the formulation of linear, quadratic,
exponential, or logarithmic equations or a system of equations.

Through the investigation of mathematical models and interpretation/analysis of data from real-
life situations, students will strengthen conceptual understandings in mathematics and further
develop connections between algebra and statistics. Students should use the language and
symbols of mathematics in representations and communication throughout the course.

These standards include a transformational approach to graphing functions and writing equations
when given the graph of the equation. Transformational graphing builds a strong connection
between algebraic and graphic representations of functions.

The infusion of technology (graphing calculator and/or computer software) in this course will
assist in modeling and investigating functions and data analysis.

Algebra and Functions

AFDA.1 The student will investigate and analyze function (linear, quadratic, exponential,
and logarithmic) families and their characteristics. Key concepts include:
a) continuity;
b) local and absolute maxima and minima;
¢) domain and range;
d) zeros;
e) intercepts;
f) intervals in which the function is increasing/decreasing;
g) end behaviors; and
h) asymptotes.

AFDA.2 The student will use knowledge of transformations to write an equation
given the graph of a function (linear, quadratic, exponential, and
logarithmic).
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AFDA.3

AFDA 4

AFDA.S

Attachment B

The student will collect data and generate an equation for the curve
(linear, quadratic, exponential, and logarithmic) of best fit to model real-
world problems or applications. Students will use the best fit equation to
interpolate function values, make decisions, and justify conclusions with
algebraic and/or graphical models.

The student will transfer between and analyze multiple representations of
functions including algebraic formulae, graphs, tables, and words.
Students will select and use appropriate representations for analysis,
interpretation, and prediction.

The student will determine optimal values in problem situations by
identifying constraints and using linear programming techniques.

Data Analysis

AFDA.6

AFDA.7

AFDA.8

The student will calculate probabilities. Key concepts include:
a) conditional probability;

b) dependent and independent events;

c) addition and multiplication rules;

d) counting techniques (permutations and combinations); and
e) Law of Large Numbers.

The student will analyze the normal distribution. Key concepts
include:

a) characteristics of normally distributed data;

b) percentiles;

c) normalizing data using z-scores; and

d) area under the standard normal curve and probability.

The student will design and conduct an experiment/survey. Key concepts
include:

a) sample size;

b) sampling technique;

c) controlling sources of bias and experimental error;

d) data collection; and

e) data analysis and reporting.
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Attachment B

Algebra ll

The standards below outline the content for a one-year course in Algebra II. Students enrolled in
Algebra II are assumed to have mastered those concepts outlined in the Algebra I standards. All
students preparing for postsecondary and advanced technical studies are expected to achieve the
Algebra II standards. A thorough treatment of advanced algebraic concepts is provided through
the study of functions, “families of functions,” equations, inequalities, systems of equations and
inequalities, polynomials, rational and radical expresstons equations, complex numbers,
matriees; and sequences and series. Emphasis will be placed on practical applications and
modeling throughout the course of study. Oral and written communication concerning the
language of algebra, logic of procedures, and interpretation of results also should permeate the
course.

These standards include a transformational approach to graphing functions. Transformational
graphing uses translation, reflection, dilation, and rotation to generate a “family of graphs” from
a given graph and builds a strong connection between algebraic and graphic representations of
functions. Students will vary the coefficients and constants of an equation, observe the changes
in the graph of the equation, and make generalizations that can be applied to many graphs.

Graphing utilities (graphing calculators or computer graphing simulators), computers,
spreadsheets, and other appropriate technology tools will be used to assist in teaching and
learning. Graphing utilities enhance the understanding of realistic applications through
mathematical modeling and aid in the investigation and study of functions. They also provide an
effective tool for solving/verifying equations and inequalities. Any other available technology
that will enhance student learning should be used.

Expressions and Operations

to new SOL A.4 b] eemplexnumbers; [Moved to new SOL All.3] and-matriees.

AH2 All.1 The student will, given rational, radical, or polynomial expressions,

a) add, subtract, multiply, divide, and simplify rational algebraic expressions;

b) add, subtract, multiply, divide, and simplify radical expressions containing
positive rational numbers and variables, and expressions containing rational
exponents;

c) write radical expressions as expressions containing rational exponents and vice
versa; and

d) factor eempletely polynomials completely.

[Moved to new SOL All.1 a] i tons: [Move to Curriculum
Framework]
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Attachment B

VEESAL [Moved to new SOL AII.l c]

AlLS :Ph%S{-Hé%Ht—Wﬂ-l *de&t@&nd—ﬁaeter—eempletebupel-ynem}s [Moved to new SOL
All.1 d] represen :

d—rﬁferene%ef—e&bes,—aﬁd—geﬂeral—tr'memmls [Move to Currlculum Framework]

AHA6 AIL.2 The student will investigate and apply the properties of arithmetic and geometric
sequences and series to solve praetieal real-world problems, including writing the first
n terms, finding the #n™ term, and evaluating summation formulas. Notation will
include X and a,,.

AHA7Z AIL.3 The student will perform operations on complex numbers and-, express the results
in simplest form—Simplifyring results-wilinvelve using patterns of the powers of i- ,

and identify field properties that are valid for the complex numbers.

Equations and Inequalities

All.4 The student will solve, algebraically and graphically,
absolute value equations and inequalities;

quadratic equations over the set of complex numbers-;
equations containing rational algebraic expressions; and
equations containing radical expressions.

el

A Fhestudentwibsolveabsolutevadueegrations—and-meguhities [ Moy ed 1o new SOL
AlL4 a] gr&phreal—lfyLaﬂd—aJ:gebraiea}ly [Moved to new SOL AlL 4] Graphmg

Currlculum Framework]

AT %%de&&wﬂ—se%veeq&&&eﬁs—eeﬁt&mmg—r&ﬁeﬁ&kaq%esﬁeﬁs [Moved to new SOL

[Moved to new SOL AII 4 d] Graﬁhmg—ealeala%ers—uﬁﬂ—bﬁrsed—fer—sekmrg—aﬂd—fer
confirming the-algebrate selutions: [Move to Curriculum Framework]
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AHH4 AILS The student will solve nonlinear systems of equations, including linear-quadratic

and quadratlc quadratlc algebralcally and graphlcally Zlih%gfa-plﬁ&n-g—ealeul-a%er—w%l-l

tonrs: [Move to

gfaphmg—ealeu}a%eiﬁs- [Moved to new SOL AlL 6]

The student will recognize the general shape of function (absolute value, square root,

cube root, rational, polynomial, exponential, and logarithmic) families and will
convert between graphic and symbolic forms of functions. A transformational
approach to graphing will be employed.

The student will investigate and analyze functions algebraically and graphically. Key
concepts include:

a) domain and range, including limited and discontinuous domains and ranges;

b) zeros;

¢) x-and y-intercepts;

d) intervals in which a function is increasing/decreasing;

€) asymptotes;

f) end behavior;

g) inverse of a function; and

h) composition of multiple functions.

Fhe-stadent-wil-find-the-domain; [Moved to new SOL All.7 a] range; [Moved to
new SOL AIl.7 a] zeres; [Moved to new SOL All.7 b]-and-inverse-of-a-function

[Moved to new SOL All.7 g]; the-value-ofafunctionforagiven-elementinits
demain; [Moved to new SOL A'.6 {] and-the-compesition-efmultiple-funetions.
[Moved to new SOL All.7 h] Fanetienswilinelude-exponentiallogarithmie; [Move
to Curriculum Framework] and-these-thathave-domains-and ranges-that-are limited
and/er-diseontintous: [Moved to new SOL All.7 a] Fhegraphingealenlator-willbe
used-as-a-toel-to-assistin-investigation-of funetions: [Move to Curriculum

Framework]
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tonrs: [Move to

Currrculurn Framework]

AILS The student will investigate and describe through-the-use-of graphs the relationships
between the solution of an equation, zero of a function, x-intercept of a graph, and
factors of a polynomial expression.

A8

AIL9 The student will, given the coordinates of the center of a circle and a point on the
circle, write the equation of the circle.

Statistics

AHA9 AILL10 The student will collect and analyze data, determine the equation of the curve of
best fit, te make predictions, and solve praetieal real-world problems using

mathematical models. Graphing-ealenlators-will be-used-to-investigate seatterplots

and-to-determine-the-equationfor-a-eurve-ofbestfit- [Move to Curriculum
Framework] Mathematical Mmodels will include hnrear; quadratie, polynomial,

exponential, and logarithmic functions.

AH20 AIL.11 The student will identify, create, and solve praetieal real-world problems
involving inverse variation and a combination of direct and inverse variations.

All.12 The student will identify properties of a normal distribution and apply those
properties to determine probabilities associated with areas under the standard normal
curve.

All.13 The student will compute and distinguish between permutations and combinations
and use technology for applications.

factors ol a polynomial expression. [Move to Currlculum Framework in support of
new SOL AIL7]
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Trigonometry

The standards below outline the content for a one-semester course in trigonometry. Students
enrolled in trigonometry are assumed to have mastered those concepts outlined in the Algebra II
standards. A thorough treatment of trigonometry is provided through the study of trigonometric
definitions, applications, graphing, and solving trigonometric equations and inequalities.
Emphasis should also be placed on using connections between right triangle ratios, trigonometric
functions, and circular functions. In addition, applications and modeling should be included
throughout the course of study. Emphasis should also be placed on oral and written
communication concerning the language of mathematics, logic of procedure, and interpretation
of results.

Graphing calculators, computers, and other appropriate technology tools will be used to assist in
teaching and learning. Graphing utilities enhance the understanding of realistic applications
through modeling and aid in the investigation of trigonometric functions and their inverses.
They also provide a powerful tool for solving/verifying trigonometric equations and inequalities.

T.1 The student will use the definitions of the six trigonometric functions to find the sine,
cosine, tangent, cotangent, secant, and cosecant of an angle in standard position,
glven a pomt other than the orlgln on the termmal 51de of the angle G}feal-ar

Trlgonometrlc functlons defined on the unit 01rcle will be related to trlgonometrlc
functions defined in right triangles.

T.2 The student will, given the value of one trigonometric function, find the values of the

other trigonometric functions—Preperties-of the-unit-eirele-and , using the definitions
and properties of eirettar the trigonometric functions. will-be-applied-

T.3 The student will find without the aid of a ealewlatingutility calculator the values of
the trigonometric functions of the special angles and their related angles as found in
the unit circle. This will include converting angle measures from radians to degrees
and vice versa.

T.4 The student will find with the aid of a calculator the value of any trigonometric
function and inverse trigonometric function.

T.5 The student will verify basic trigonometric identities and make substitutions, using
the basic identities.
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T.8

T.9

Attachment B

The student, given one of the six trigonometric functions in standard form

fegoy — A sin(By « )+ Dowhere A B, Cand D are real numbersi, will

a) state the domain and the range of the function;

b) determine the amplitude, period, phase shift, and-vertical shift, and asymptotes;

c) sketch the graph of the function by using transformations for at least a ene two-
period interval:; and

d) Fhegraphingealenlator-willbe-used-to-investigate the effect of changing 4-B-€;

and-D the parameters in a trigonometric function on the graph of atrigenemetrie the

function.

The student will identify the domain and range of the inverse trigonometric functions
and recognize the graphs of these functions. Restrictions on the domains of the
inverse trigonometric functions will be included.

The student will solve trigonometric equations that include both infinite solutions and
restrlcted domaln solutions and solve basic trlgonometrlc 1nequa11t1es Graphing

vertfy-algebrate solutions: [Move to Curriculum Framework]

The student will identify, create, and solve praetieal real-world problems involving
triangles. Techniques will include using the trigonometric functions, the Pythagorean
Theorem, the Law of Sines, and the Law of Cosines.
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Algebra Il and Trigonometry

The standards for this combined course in Algebra II and Trigonometry include all of the
standards listed for Algebra Il and Trigonometry. This course is designed for advanced students
who are capable of a more rigorous course at an accelerated pace. The standards listed for this
course provide the foundation for students to pursue a sequence of advanced mathematical
studies from Mathematical Analysis to Advanced Placement Calculus.

Expressions and Operations

to new SOL A 4 b] eempl%e&&mbefs—[Moved to new SOL AII/T 3]—and—ma%ﬂees

A2 AII/T.1 The student will, given rational, radical, or polynomial expressions,

a) add, subtract, multiply, divide, and simplify rational algebraic expressions;

b) add, subtract, multiply, divide, and simplify radical expressions containing
positive rational numbers and variables, and expressions containing rational
exponents;

c) write radical expressions as expressions containing rational exponents and vice
versa; and

d) factor eempletely polynomials completely.

[Moved to new SOL AII/T 1 a] meludmg—eempl@e&&eﬁeﬂ& Move to Cumculum

Framework]

Versas [Moved to new SOL AII/T.I c]

AHAS  Thestadent-will identify-and factorcompletely-pelynomials [Moved to new SOL
AILT. T d] representinethe-ditferencc ol squrespertectsguare-trhottals—the-suh
and-difference-of cubes;-and-general- trinomials. [Move to Curriculum Framework]

AHAF16 AII/T.2 The student will 1nvest1gate and apply the properties of arithmetic and
geometric sequences and series to solve praetieal real-world problems, including
writing the first » terms, finding the n™ term, and evaluating summation formulas.

Notation will include X and a,,.
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AHA? AI/T.3 The student will perform operations on complex numbers and-, express the

results in simplest form—Stmphfianeresults-wilnvelve-using patterns of the powers

of i- , and identify field properties that are valid for the complex numbers.

Equations and Inequalities

All/T.4

The student will solve, algebraically and graphically,

a) absolute value equations and inequalities;

b) quadratic equations over the set of complex numbers- ;
¢) equations containing rational algebraic expressions; and
d) equations containing radical expressions.

Thestudent-will selve-abselute-value-equations-and-inequalities-[Moved to new SOL
All/T.4 a] gfﬂtha%b#af}d—a}gebfaie&Hy [Moved to new SOL AH/T 4] Graphing

to Currlculum Framework]

%%%der%wﬂ—so%v%eq&aﬂe&s—eeﬁamrg—mﬂe&a%&epfess*oﬂs [Moved to new SOL
All/T.4 c] an i ; -
[Moved to new SOL AII/T 4 d] GPapm&g—ealebda{efs—mH—b%ased—fer—sehhmg—aﬂd—fof
confirming the-algebraieselutions: [Move to Curriculum Framework]

AHAH4 AII/T.S The student will solve nonlinear systems of equations, including linear-

quadratlc and quadratlc quadratlc algebralcally and graphlcally ;Eh%gfa-phmg

AIl/T.6

gfaphmg—ealeu}a%eiﬁs- [Moved to new SOL AII/T 6]

The student will recognize the general shape of function (absolute value, square root,

cube root, rational, polynomial, exponential, and logarithmic) families and will
convert between graphic and symbolic forms of functions. A transformational
approach to graphing will be employed.
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AIl/T.7

Attachment B

The student will investigate and analyze functions algebraically and graphically. Key

concepts include:

a) domain and range, including limited and discontinuous domains and ranges;
b) zeros:

¢) x- and y-intercepts;

d) intervals in which a function is increasing/decreasing;

€) asymptotes;

f) end behavior;

g) inverse of a function; and

h) composition of multiple functions.

Fhe-student-will-Hind-the-demain; [Moved to new SOL AIl/T.7 a] range; [Moved to
new SOL AII/T.7 a]-zeres; [Moved to new SOL AIl/T.7 b]-and-inverse-ofafunetion

[Moved to new SOL AH/T 7 ¢|: the value of a function for a given clement i its
demain—and-the-compeosition-of multiple funetions. [Moved to new SOL AIl/T.7 h]

F—&&e&eas—w%l—mel&d&aepeﬂemral—legamhm*e [Move to Currlculurn Framework]
ne-these-that have-domain 5 : as- [Moved

to new SOL AH/T 7 a] %&graphmg—ealeul—a%er—wﬂ—b%&sed—as—ﬁeel—te—asﬁst—m
wrvestigationef funetions: [Move to Curriculum Framework]

AIl/T.8

leg&rrﬂ&m*&f—&&eﬁeﬂs- [Moved to new SOL AII/T 6] flih%graphm-g—ea%e&a{er—wel-l—be

ps: [Move to

Currrculurn Framework]

The student will investigate and describe threugh-the-use-ofgraphs the relationships
between the solution of an equation, zero of a function, x-intercept of a graph, and

factors of a polynomial expression.

AIl/T.9  The student will, given the coordinates of the center of a circle and a point on the
circle, write the equation of the circle.
Statistics

AHAA9 AII/T.10 The student will collect and analyze data, determine the equation of the curve

of best fit, o make predictions, and solve praetieal real-world problems using

mathematical models. Graphing-ealenlators-will be-used-to-investigate seatterplots

and-to-determine-the-equationfor-a-eurve-of bestfit- [Move to Curriculum
Framework] Mathematical Mmodels will include hrear; quadratie, polynomial,

exponential, and logarithmic functions.
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AHA20 AII/T.11 The student will identify, create, and solve praetieal real-world problems
involving inverse variation and a combination of direct and inverse variations.

AIl/T.12 The student will identify properties of a normal distribution and apply those
properties to determine probabilities associated with areas under the standard normal
curve.

AIl/T.13 The student will compute and distinguish between permutations and combinations
and use technology for applications

factors-of a-polynomial-expression: [Move to Curriculum Framework to support new
SOL AIIl/T.7]

Trigonometry

AIl/T.14 The student will use the definitions of the six trigonometric functions to find the sine,
cosine, tangent, cotangent, secant, and cosecant of an angle in standard position,
given a point, other than the origin, on the terminal side of the angle. Giretlar

Trigonometric functions defined on the unit circle will be related to trigonometric
functions defined in right triangles.
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AIUT.15

AIlT.16

All/T.17

AIUT.18

All/T.19

All/T.20

AlIl/T.21

AlIl/T.22

Attachment B

The student will, given the value of one trigonometric function, find the values of the

other trigonometric functions. Properties-of the uniteirele-and using the definitions
and properties of eirenlar- the trigonometric functions. will-be-apphied-

The student will find without the aid of a ealewlatingwtility calculator the values of
the trigonometric functions of the special angles and their related angles as found in
the unit circle. This will include converting angle measures from radians to degrees
and vice versa.

The student will find with the aid of a calculator the value of any trigonometric
function and inverse trigonometric function.

The student will verify basic trigonometric identities and make substitutions, using
the basic identities.

The student, given one of the six trigonometric functions in standard form

le.gy —Asin(By « )+ Dowhere A B, Cand D are real numbersi, will

a) state the domain and the range of the function;

b) determine the amplitude, period, phase shift, and-vertical shift, and asymptotes;

c) sketch the graph of the function by using transformations for at least a ene two-
period interval:; and

d) Fheeraphingealenlator-willbe-used-to-investigate the effect of changing4-B-€;

and-D the parameters in a trigonometric function on the graph of a-trigenometrie-the

function.

The student will identify the domain and range of the inverse trigonometric functions
and recognize the graphs of these functions. Restrictions on the domains of the
inverse trigonometric functions will be included.

The student will solve trigonometric equations that include both infinite solutions and
restrlcted domam solutions and solve basic trlgonometrlc mequahtles Graphing

VerlyLa}gebiaa-xc—sehl—HGﬂ& [Move to Cumculum Framework]

The student will identify, create, and solve practical problems involving triangles.
Techniques will include using the trigonometric functions, the Pythagorean Theorem,
the Law of Sines, and the Law of Cosines.
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Attachment B

Computer Mathematics

This course is intended to provide students with experiences in using computer programming
techniques and skills to solve problems that can be set up as mathematical models. Students
enrolled in Computer Mathematics are assumed to have studied the concepts and skills in
Algebra I and beginning geometry. Students who successfully complete the standards for this
course may earn credit toward meeting the mathematics graduation requirement. It is recognized
that many students will gain computer skills in other mathematics courses or in a separate
curriculum outside of mathematics and prior to high school. In such cases, the standards
indicated by an asterisk (*) should be included in the student’s course of study and treated as a
review.

Even though computer ideas should be introduced in the context of mathematical concepts,
problem solving per se should be developed in the most general sense, making the techniques
applicable by students in many other environments. Strategies include defining the problem,;
developing, refining, and implementing a plan; and testing and revising the solution.
Programming, ranging from simple programs involving only a few lines to complex programs
involving subprograms, should permeate the entire course and may include programming a
graphing calculator or scripting a problem solution in a database or spreadsheet. Programming
concepts, problem-solving strategies, and mathematical applications should be integrated
throughout the course.

These standards identify fundamental principles and concepts in the field of computer science
that will be used within the context of mathematical problem solving in a variety of applications.
As students develop and refine skills in logic, organization, and precise expression, they will
apply those skills to enhance learning in all disciplines.

COM.1  The student will apply programming techniques and skills to solve praetieal real-
world problems in mathematics arising from consumer, business, and other
applications in mathematics. Problems will include opportunities for students to
analyze data in charts, graphs, and tables and to use their knowledge of equations,
formulas, and functions to solve these problems.

*COM.2 The student will design, write, test, debug, and document a program. Programming
documentation will include preconditions and postconditions of
program segments, input/output specifications, the step-by-step plan, the test data,
a sample run, and the program listing with appropriately placed comments.

*COM.3 The student will write program specifications that define the constraints of a given
problem. These specifications will include descriptions of pre-conditions, post-
conditions, the desired output, analysis of the available input, and an indication as
to whether or not the problem is solvable under the given conditions.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
Page 64



*COM.4

*COM.5

*COM.6

*COM.7

COM.8

COM.9

COM.10

COM.11

*COM.12

COM.13

COM.14

COM.15

Attachment B

The student will design a step-by-step plan (algorithm) to solve a given problem.
The plan will be in the form of a program flowchart, pseudo code, hierarchy chart,
and/or data-flow diagram.

The student will divide a given problem into manageable sections (modules) by
task and implement the solution. The modules will include an appropriate user-
defined function, subroutines, and procedures. Enrichment topics might include
user-defined libraries (units) and object-oriented programming.

The student will design and implement the input phase of a program, which will
include designing screen layout and getting information into the program by way
of user interaction, data statements, and/or file input. The input phase also will
include methods of filtering out invalid data (error trapping).

The student will design and implement the output phase of a computer program,
which will include designing output layout, accessing a variety of output devices,
using output statements, and labeling results.

The student will design and implement computer graphics, which will include
topics appropriate for the available programming environment as well as student
background. Students will use graphics as an end in itself, as an enhancement to
other output, and as a vehicle for reinforcing programming techniques.

The student will define simple variable data types that include integer, real (fixed and
scientific notation), character, string, and Boolean.

The student will use appropriate variable data types, including integer, real (fixed and
scientific notation), character, string, and Boolean. This will also include variables
representing structured data types.

The student will describe the way the computer stores, accesses, and processes
variables, including the following topics: the use of variables versus constants,
variables addresses, pointers, parameter passing, scope of variables, and local
versus global variables.

The student will translate a mathematical expression into a computer statement,
which involves writing assignment statements and using the order of operations.

The student will select and implement built-in (library) functions in processing
data.

The student will implement conditional statements that include "if/then"
statements, "if/then/else" statements, case statements, and Boolean logic.

The student will implement loops, including iterative loops. Other topics will
include single entry point, single exit point, preconditions, and postconditions.
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COM.16

*COM.17

COM.18

COM.19

COM.20

Attachment B

The student will select and implement appropriate data structures, including
arrays (one-dimensional and/or multidimensional), files, and records.
Implementation will include creating the data structure, putting information into
the structure, and retrieving information from the structure.

The student will implement pre-existing algorithms, including sort routines,
search routines, and simple animation routines.

The student will test a program, using an appropriate set of data. The set of test
data should be appropriate and complete for the type of program being tested.

The student will debug a program, using appropriate techniques (e.g.,
appropriately placed controlled breaks, the printing of intermediate results, and
other debugging tools available in the programming environment), and identify
the difference between syntax errors and logic errors.

The student will design, write, test, debug, and document a complete structured
program that requires the synthesis of many of the concepts contained in previous
standards.
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Attachment B

Probability and Statistics

The following standards outline the content of a one-year course in Probability and Statistics. If
a one-semester course is desired, the standards with an asterisk (*) would apply. Students
enrolled in this course are assumed to have mastered the concepts identified in the Standards of
Learning for Algebra II. The purpose of the course is to present basic concepts and techniques
for collecting and analyzing data, drawing conclusions, and making predictions.

A graphing calculator is essential for every student taking the Probability and Statistics course
and is required for the Advanced Placement Statistics Examination. The calculator may not fully
substitute for a computer, however. In the absence of a computer for student use, teachers may
provide students with examples of computer output generated by a statistical software package.

*PS.1

*PS.2

*PS.3

*PS.4

PS.5

PS.6

PS.7

The student will analyze graphical displays of univariate data, including dotplots,
stemplots, and histograms, to identify and describe patterns and departures from
patterns, using central tendency, spread, clusters, gaps, and outliers. Appropriate
technology will be used to create graphical displays.

The student will analyze numerical characteristics of univariate data sets to describe
patterns and departure from patterns, using mean, median, mode, variance, standard

deviation, interquartile range, range, and outliers. Appropriate-technology-will-be
used-to-ealenlatestatisties: [Move to Curriculum Framework]

The student will compare distributions of two or more univariate data sets, analyzing
center and spread (within group and between group variations), clusters and gaps,

shapes, outliers, or other unusual features. Appropriate-technology-will-be-used-te
generategraphieal-displays:[Move to Curriculum Framework]

The student will analyze scatterplots to identify and describe the relationship between
two variables, using shape; strength of relationship; clusters; positive, negative, or no

association; outliers; and influential points. Apprepriate-technology-will be-used-to
generate-seatterplots-and-identify-outliers-and-influential peints: [Move to Curriculum

Framework]

The student will ﬁnd—m&%p%ekhnea%em%ek&&ma—&s&th&meﬂ&e&eﬂe&stsqu&res

coefficients-andresidual-plots: compare and contrast methods of determlnlng

regression models

The student will make logarithmic and power transformations to achieve linearity.

Appropriate-technology-will beused: [Move to Curriculum Framework]

The student, using two-way tables, will analyze categorical data to describe patterns
and departure from patterns and to find marginal frequency and relative frequencies,
including conditional frequencies.
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*PS.8

*PS.11

*PS.12

*PS.13

PS.14

PS.15

*PS.16

PS.17

Attachment B

The student will describe the methods of data collection in a census, sample survey,
experiment, and observational study and identify an appropriate method of solution
for a given problem setting.

The student will plan and conduct a survey. The plan will address sampling
techniques (e.g., simple random and stratified) and methods to reduce bias.

The student will plan and conduct an experiment. The plan will address control,
randomization, and measurement of experimental error.

and-use-technologyforapplieations: [Moved to new SOL All.13 and new SOL
AIl/T.13]

The student will identify and describe two or more events as complementary,
dependent, independent, and/or mutually exclusive.

The student will find probabilities (relative frequency and theoretical), including
conditional probabilities for events that are either dependent or independent, by
applying the “law of large numbers” concept, the addition rule, and the multiplication
rule.

The student will develop, interpret, and apply the binomial probability distribution for
discrete random variables, including computing the mean and standard deviation for

the binomial variable.

The student will simulate probability distributions, including binomial and geometric.

The student will identify random variables as independent or dependent and find the
mean and standard deviations for sums and differences of independent random
variables.

to new SOL AIL12 and new SOL AII/T.12]

The student, given data from a large sample, will find and interpret point estimates
and confidence intervals for parameters. The parameters will include proportion and
mean, difference between two proportions, and difference between two means
(independent and paired).

The student will apply and interpret the logic of a hypothesis-testing procedure. Tests
will include large sample test for proportion, mean, difference between two
proportions, and difference between two means (independent and paired) and Chi-
squared test for goodness of fit, homogeneity of proportions, and independence.
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Attachment B

PS.18 The student will identify the meaning of sampling distribution with reference to
random variable, sampling statistic, and parameter and explain the Central Limit
Theorem. This will include sampling distribution of a sample proportion, a sample
mean, a difference between two sample proportions, and a difference between two
sample means.

PS.19 The student will identify properties of a t-distribution and apply t-distributions to
single-sample and two-sample (independent and matched pairs) t-procedures, using
tables or graphing calculators.
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Attachment B

Discrete Mathematics

The following standards outline the content of a one-year course in Discrete Mathematics. If a
one-semester course is desired, the standards with an asterisk (*) would apply. Students enrolled
in Discrete Mathematics are assumed to have mastered the concepts outlined in the Standards of
Learning for Algebra II.

Discrete mathematics may be described as the study of mathematical properties of sets and
systems that have a countable (discrete) number of elements. With the advent of modern
technology, discrete (discontinuous) models have become as important as continuous models. In
this course, the main focus is problem solving in a discrete setting. Techniques that are not
considered in the current traditional courses of algebra, geometry, and calculus will be utilized.
As students solve problems, they will analyze and determine whether or not a solution exists
(existence problems), investigate how many solutions exist (counting problems), and focus on
finding the best solution (optimization problems). Connections will be made to other disciplines.
The importance of discrete mathematics has been influenced by computers. Mederr Technology
(graphing calculators and/or computers) will be an integral component of this course.

*DM.1  The student will model problems, using vertex-edge graphs. The concepts of valence,
connectedness, paths, planarity, and directed graphs will be investigated. Adjacency
matrices and matrix operations will be used to solve problems (e.g., food chains,
number of paths).

*DM.2  The student will solve problems through investigation and application of circuits,
cycles, Euler Paths, Euler Circuits, Hamilton Paths, and Hamilton Circuits.
Optimal solutions will be sought using existing algorithms and student-created
algorithms.

*DM.3  The student will apply graphs to conflict-resolution problems, such as map
coloring, scheduling, matching, and optimization. Graph coloring and chromatic
number will be used.

*DM.4  The student will apply algorithms, such as Kruskal’s, Prim’s, or Dijkstra’s,
relating to trees, networks, and paths. Appropriate technology will be used to
determine the number of possible solutions and generate solutions when a feasible
number exists.

*DM.5  The student will use algorithms to schedule tasks in order to determine a minimum
project time. The algorithms will include critical path analysis, the list-processing
algorithm, and student-created algorithms.

*DM.6  The student will solve linear programming problems. Appropriate technology will be
used to facilitate the use of matrices, graphing techniques, and the Simplex method of
determining solutions.
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*DM.7

DM.8

DM.9

DM.10

DM.11

DM.12

DM.13

Attachment B

The student will analyze and describe the issue of fair division (e.g., cake cutting,
estate division). Algorithms for continuous and discrete cases will be applied.

The student will investigate and describe weighted voting and the results of
various election methods. These may include approval and preference voting as
well as plurality, majority, run-off, sequential run-off, Borda count, and
Condorcet winners.

The student will identify apportionment inconsistencies that apply to issues such
as salary caps in sports and allocation of representatives to Congress. Historical
and current methods will be compared.

The student will use the recursive process and difference equations with the aid of
appropriate technology to generate

a) compound interest;

b) sequences and series;

c) fractals;

d) population growth models; and

e) the Fibonacci sequence.

The student will describe and apply sorting algorithms and coding algorithms
used in storing, processing, and communicating information. These will include
a) bubble sort, merge sort, and network sort; and

b) ISBN, UPC, Zip, and banking codes.

The student will select, justify, and apply an appropriate technique to solve a logic
problem. Techniques will include Venn diagrams, truth tables, and matrices.

The student will apply the formulas of combinatorics in the areas of
a) the Fundamental (Basic) Counting Principle;
b) knapsack and bin-packing problems;

¢) permutations and combinations; and

d) the pigeonhole principle.

Proposed Revised Mathematics Standards of Learning
October 23, 2008
Page 71



Attachment B

Mathematical Analysis

The standards below outline the content for a one-year course in Mathematical Analysis.
Students enrolled in Mathematical Analysis are assumed to have mastered Algebra II concepts
and have some exposure to trigonometry. Mathematical Analysis develops students’
understanding of algebraic and transcendental functions, parametric and polar equations,
sequences and series, and vectors. The content of this course serves as appropriate preparation
for a calculus course.

Graphing calculators, computers, and other appropriate technology tools will be used to assist in
teaching and learning. Graphing utilities enhance the understanding of realistic applications
through modeling and aid in the investigation of functions and their inverses. They also provide
a powerful tool for solving and verifying equations and inequalities.

MA.1 The student will investigate and identify the characteristics of polynomial and rational
functions and use these to sketch the graphs of the functions. This will include
determining zeros, upper and lower bounds, y-intercepts, symmetry, asymptotes,
intervals for which the function is increasing or decreasing, and maximum or

minimum points. Graphingutilities-will be-used-to-nvestigate-and-verify-these
charaeteristies: [Move to Curriculum Framework]

MA.2 The student will fird apply compositions of functions and inverses of functions to
real-world situations. Analytical methods and graphing utilities will be used to
investigate and verify the domain and range of resulting functions.

MA.3 The student will investigate and describe the continuity of functions using graphs and

algebraic methods. Fhefunetions-wilincludepiecewise-and-step-funetions: [Move to

Curriculum Framework]

MA 4 The student will expand binomials having positive integral exponents through the use
of the Binomial Theorem, the formula for combinations, and Pascal’s Triangle.

MA.5 The student will find the sum (sigma notation included) of finite and infinite
convergent series that will lead to an intuitive approach to a limit.

MA.6 The student will use mathematical induction to prove formulas/statements.

MA.7 The student will find the limit of an algebraic function, if it exists, as the variable
approaches either a finite number or infinity. A graphing utility will be used to verify
intuitive reasoning, algebraic methods, and numerical substitution.

MA.8 The student will investigate and identify the characteristics of conic section equations
in (h, k) and standard forms. The techniques of translations in the coordinate plane
will be used to graph conic sections.
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MA.9

MA.10

MA.11

MA.12

MA.13

Attachment B

The student will investigate and identify the characteristics of exponential and
logarithmic functions in order to graph these functions and solve equations and
praetieal real-world problems. This will include the role of e, natural and common
logarithms, laws of exponents and logarithms, and the solution of logarithmic and

exponential equations. Graphingutilities-wil-be-used-to-investigate-and-verify-the
sraphs-and-selutiens: [Move to Curriculum Framework]

The student will investigate and identify the characteristics of the graphs of polar
equations, using graphing utilities. This will include classification of polar equations,
the effects of changes in the parameters in polar equations, conversion of complex
numbers from rectangular form to polar form and vice versa, and the intersection of
the graphs of polar equations.

The student will perform operations with vectors in the coordinate plane and solve
praetieal real-world problems using vectors. This will include the following topics:
operations of addition, subtraction, scalar multiplication, and inner (dot) product;
norm of a vector; unit vector; graphing; properties; simple proofs; complex numbers
(as vectors); and perpendicular components.

The student w111 use parametrlc equatlons to model and solve apphcatlon problems

equations: [Move to Currlculum Framework]

The student will identify, create, and solve praetieal real-world problems involving
triangles. Techniques will include using the trigonometric functions, the Pythagorean
Theorem, the Law of Sines, and the Law of Cosines.
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Attachment B

Advanced Placement Calculus

[The College Board publishes the curricula for all Advanced Placement courses and updates
these curricula biennially. Four comments from the public suggested that the course code for
Advanced Placement Calculus be maintained but the Standards of Learning be deleted since
teachers use the materials published by The College Board to guide instruction. The deletion of
these Standards of Learning would be consistent with AP Statistics and AP Computer Science in
the list of mathematics courses approved by the Board of Education to be used for high school
graduation in Virginia.]
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